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INTRODUCTION
J-

Thomas F. Powers

xxi

/--
eaXy 1972 the Food Service and Housing Administration (FSHA)

Faculty at Penn State adopted a basic research aim: to identify the

major forces shaping the fa-0d service industry with a view to under-

standing the probable direction of change in those industries. This

is an interesting question, worthy of study in itself. The issues

addressed are of vital importance to the food service industry. Most

fundamentally, however, the need to study this issue results from the

needs of curriculrm planners at all levels of Food Service Education.

Recognizing the highly traditional structure of posi secondary

Hospitality Education, the Research Coordinating Unit (RCU) of the

Pennsylvania Departme006 Education provided funds in 1971 for the

redevelopment of Penn State's associate degree in Hotel and Food Service

Management. Because of RCU's interest in Hospitality Education, FSHA

approached that agency about a base line study to develop a picture of

the Food Service industry of 1985-90 to provide necessary information

for planning Vocational Technical food service c ricula at the secondary

level. With the support of the Home Economics staff of the Department

of Education, RCU offered encouragement to our efforts.

Over the next year, a team of research scholars from across the

University interested in this area were identified from the areas of

food science, engineering, nutrition, economics, urban systems planning,

7-sat well as that of Food Service and Housing Administration. In late

20



1973, funding became available for a literature search and planning

study and work began in December of that year. The present volume is

one outcome of that study.

A second outcome of our work is the design for a second phase which

will be implemented beginning July 1, 1974, to construct 'scenarios" of

the future world of food service--realistic explorations of the effects

of reasonably fo eseeable changes.*

In this second phase of the study, a base will be provided for

considering issues such as what kind of food service industry is likely

by 1985? What kinds of jobs will such an industry offer? What knowledge

and skills will those jobs require? Which parts of the knowledge and

skill base can best be addressed by education? Ultimately, then, our

product should not be a curriculum made up of the traditional "pieces"

of food service education but a reasoned basis for planning vocational

technical curricula of the future. The real clientele of the study--

freshmen entering high school in 1976 (and thereafter)--will not have

reached their 25th year by 1985 and will still be trusty "under 30's"

by 1990.

The present work is not basically about the future; it is-a study

of the present (which will serve, however, as the basis of the subsequent

effort to consider-the future). The purpose of the study is to map the

economic and technological territory of the industry; to identify the

dynamics shaping the industry today; and, to separate out from the many

useful questions researchers might find of interest those which are

* For a discussion of the use of "scenarios" in considering the future
and a useful, popular exposition of some of the problems and pit-
falls of long range forecasting, see Kahn and Weiner's The Year
2000.

'21
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crucial to an orderly-consideration of the future.

Fooff Science and Engineering,
'4p,*

4As Professor Joseph MacNeil makes clear in the section on food

science and technology, the potential for change within the existing

technology is enormous. A picture emerges of a technology that is past

basic, ground, breaking research and moving at an accelerating pace into

highly specialized applications. Specialited, high volume systems

directed at a particular (food) raw material or group of food products

are coming into their own, increasing the volume of individual products

available, thus reducing Costs through economies of scale. Difficulties

of processing Articular products are being overcome and increasingly

the final product is a combination of products which, themselves, are

already highly processed by the time they reach the final processing

steps.

A principal research interest of Professor Frank Schmidt is heat

transfer, a subject which includes topics such as cooking, freezing and
1.

cooking viewed from an engineering standpoint. While significant

advances appear to,be at the point of adoption or in the offing in the

use of radar ranges and heat pipes, no basic technological breakthroughs

are expected in heat transfer technology, Interestingly, the major

change he sees in equipment does not represent so much a technological

change as a systemic change resulting from equipment systems with a

,cap4cily enormously greater than even a large kitchen and offering

substantial labor economies. These new systems, however, are able to

operate economically at much lower levels of output capacity than the

typical frozen food manufacturing plant, thus offeringsubstantilly

22
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greater flexibility in the line of frozen (or chilled) prepared products-

available.

As Schmj.dt pdints out, the communication problems between scientists,

engineers, equipment manufacturers, and food service managers retard

the work of all., Development -of ,a common vocabulary, a recognition of

the valid point of view of the others within this group, and an under-

standing of their problems would be ,highly desirable. One likely side

effect of the present work is the develzopIrt of concrete efforts at

this University to. encourage such intercommunication.

A significant point which emerges from a consideration of the

sections on Food Science and Engineering, which is confirmed-by field

observation, is that any product or process innovation that benefits

the independent also benefits the larger institutional operation. Many

of the most recent developments in equipment do offerSnique advantages

to large-scale food' service operations--and operations that learn to .

use large-scale food production in commissaries and other mass feeding

contexts. A visit by project staff to the National Restaurant Exposition

revealed a number of new, large-scale food production systems, but only
s.

one new piece of equipment which Was usable by the individual restaurant

(a steam convection booker).
0

Since consumers' views of restaurant prices are shaped by the

--prica-01 alternate services, the availability of economies of scale in

large-scale food production facilities, and the consequent ability of

such operations to pass on savings to the guest, may well lead the guest

so-

to make unfavorable price comparisons when dining in restaurants unable

to achieve such economies. One way in which some economies are being

achieved in chain restaurants is through commissaries. The time may
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have come when food wholesalers offer the "commissary function" in a

broad and varied prepared product line, individualized to local tastes.

The "Neff" system discussed by Schmidt cerWnly appears to offer

advantages to those who can use such large-scale food production systems

as commissaries.

Nutrition and Food Service

Professor Barbara Shannon's.Study of Nutrition as a factor

affecting food service is especially timely. The effects of consumerism

can be seen in many industries, but that force has not yet begun to

affect the food service field seriously. As an industry, we Still have

time to act without pressure but nutrition will certainly affect the

..induqtry's future, particularly in such a rapidly growing area of

pUblic sector feeding as school lunch and congregate feeding for the

aging.

Professor Shannon's study reveals'important, but currently

neglected areis'for research. The effect of the food service establish-

ment's production system (reconstitution and holding of product) on

.nutritional values has not been adequately studied nor has there been

definite work on nutrition retention in frozen prepared food. Since

institutional feeding is increasing rapidly and the use of frozen

prepared food is accelerating. in all food_ sPrv-i ce_settizika,a_clear

understanding of the nutritional issues related to the two interacting

lft

areas of concern ifilcalled for. Co sumerists,sumerists, once aroused by an

irresponsible (even if unintent o ) rendering,of services, generate

pressures that are difficult and expensive to deal with. We may hope

that the research necessary to identify the relevant issues will be
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forthcoming. It seems likely that an essential part of the food service

worker's knowledge base in a future, increasing consumerist world will

-include an understanding of then handling of products for maximum

nutrition retention, parti?cularly in mass feeding where 30 percent or

more of the guest's nutritional intake is controlled by the establishment.

Urban Systems

Professor Eugene Bazan explores the effects of demography and

migration on the demand for food service, pointing to the importance

of increasinuburbanization. He reviews the effect of life style and

ut.ome changes on -the restauraut industry economic structure and the
. .

meetindustry's response particularly franchising, in meeting this demand.

These concerns are viewed in a context of changing transportation which,

in turn,..affects not only demand but the physical distribution systems

which serve the food service industry. While the techniques Professor

Bazan employs in his essay are already well-known to social scientists,

they have not been widely applied in the area of food service. The

implications of Dr. Bazan's contributions are, therefore, particularly

interesting.

Economics and the Food Service Industry

Professor James Smith offers us a "map" of-the food and beverage

production and consumption system, tracing product from raw material to

retail sale, showing the various sectors of food service as part of the

retail establishment serving the guest.

This study shows, too, developments over time-in the amount of

value added by labor in the various segments of the system, and it re-

views the Bureau of Labor Statistics Employment Model (which may, in

2 )
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part, serve as a basis for the continuation of the present work). In

reviewing the material on value added, it is inferestinto note the

growth in four years in the amount of labor added in food service

establishments of from just under 20 percent to approximately percent-7

an increase in proportion which is, itself, 20 percent. Statistics

presented by Smith offer, in addition, support for the notion (which

MacNeil has developed from another point of view) that the amount of

value added to- the product in manufacturing finally purchased by the

retail sector for subsequent resale to the consumer has increased

significantly.

Smith's summary of the patterns of food consumption of families

of different sizes and different incomes offer encouragement to the

food, service industry. Smaller families spent nearly as much on food

away from home as larger families, and there is a substantial increase

in food consumption away from home as income increases. In a time of

increasing incomes and smaller families, this empirical evidence of

consumer behavior suggests,strong continued demand for the outRut of

the food service industry. An important point that emerges from the

statistics on the industry as a whole is the very rapid growth of the

institutional market.

Industry Dynamics

In the section of this report on industry dynamics, a principal

focus of concern is on labor cost andsupply and on the productivity

of labor. Finally, a bibliographic essay sketches the dynamics of the

industry as*they are perceived today, principally (though notaxclusively)

by writers and publications outside the food service field.
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Naive observation suggests that the average age of waiters and

waitresses (servers) is increasing in fine dining establishments. The

possibility that the number of young persons who have chosen or will

choose a career as servers will be inadequate,to meet the replacemen4

needs of the restaurant tIcipstry led us to undertake a pilot study of

probabletiabor supply trends With respeCt to servers. The time avail-

able was not sufficient to complete the analysis of this data by the

publication date of this report. This "server study" will, therefore,

be reported in a special addendum to this report.

k-oe'-\ Function of this Volume

In preparing this report, we have attempted not only to "tell

what we learned" but to develop a basic document which might be useful

t1 food service teachers and curriculum planners as well as a volume

which might be of interest to the industry and to students. The

detailed Table of Contents enables the reader tc find those sections

which cover'his or her special interest. Considerable effort has been

devoted, too, to indicating sources so that the reader interested in

reviewing the topic further can go to the original article or articles

for more detailed study. No pretence is made that this volume is a

thriller; we hope it can be a useful refeYence document.

The contributors to this volume have used several recognized

4tholarly methods for collecting and citing existing information. We

intentionally encouraged them to use the method both comfortable to

them and useful for a reader interested in consulting original sources.

# 7

In fact, ohe of the principal goals of this study was to'acquaint a

reader with the mountains of helpful literature that exist and to direct

a
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him, quickly and easily, to that material.

Therefore we offer this suggestion: If you intend to read this

volume from cover to cover, from beginning to endt, by all means proceed

that way. If however, having consulted the Table of Contents, you find

an essay that sounds particularly interesting, turn first to the bibli-

ography.that concludes that essay. If you are a food service educator,

you will probably notice titles that sound as though they could comple-

ment a lecture, a classroom assignment, or even your own research. If

you are a.food service professional, you may find articles that can

expedite your work--that is, save you time, effort, or expense.

Having scanned the biliography with care, next read the essay it

helped shT. You will immediately see how the contributor has'woven'

the main points of his source material into his essay. Like all

bibliographical essays, these place the main points of 'the source

materials into an overview context, narrative and sequential tone.

But in addition, they usually suggest in only a general way the more

thorough treatment the subject matter received in its original context.
.30

The bibliographical essay imparts a good deal of general inforMation;

the source material that builds it typically treats specific material

in far more detail.
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INDUSTRY DYNAMICS;
(

AN INSTITUTIONAL VIEW.

Jaimr_CostLabox_Supply_and_The_Food Service Industry

Introduction

Labor is identified by economists as one of the three basic

factors of pr6duction: land, labor and capital. It is clearly one

of the most basic inputs to any kind of,enterprise.* Labor costs of

the food service and h6using industries have undergone seemingly

radicalchange in recent years and structural developments in the

labor market suggest that.the pattern of change will not only

continue but accelerate. A number of factors have bid up the price

of labor in recent years. Principal among tl.ese are a growing

economy coupled with a relatively tight labor market; and,the social

welfare policy of the state and national governments.

This section will review briefly historical trends in wage,rates

and in the minimum wage, examine neg factors whose effect is only

beginning to be felt from the social policy domain, and attempt to

consider the probable impact of logical future deVelopmentson the

work force and hence on food service and housing enterprises.,

The Minimum Wage

Toward the end of the Great Depression ofthe 30's, the Fair

This discussion has been adapted from one that appeared in the Cornell

- 'Hotel and Restaurant Administration Quarterly (May, 1975), pp. 5-13.
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bor Standards Act of 1938 was enacted. "The Goals of wage

regulation were: 1)elitina ion of poverty resulting from substandard

wages; 2) creation of the necessary purchasing power to maintain

high levels of employment and output; dnd 3) establishment of a

floor under wages to prevent repetition of the downward wage spiral

experienced during the depression.
"1

The minimum wage established by

that act was 40C an hour. After World War II the act was amended in

1949 raising the minimum wage to 75C an hour. Overtime penalty pay

provisioni were clarified ipd spelled out in considerable detail in

'this set of amendments. In 1955 the minimum wage was raised to $1.00

an hour and in 1961 the basic minimum wage was raised to $1.25.

The general trend, which is summarized in Figure 1, was clearly

f raising wages. During the same time, legislation was passed

broadening the coverage to include more industries and to include

smaller' firms. These tendencies reached the hospitality industries

in 1966, when the national minimum wage was raised to $1.60 an hour

and food service and housing establishments were brought under FLSA

regulation at $1.00 an hour with fifteencent raises each year to
4

bring the industry's Imge to tIte national level of $1.60 an hour by

1971.

The Rise in Earnings. As Figure 2 suggests, average hourly

earn gs have risen for hospitality industries, as have hourly

14 earnings of other service employees and other retail employees and,

indeed, as have wages for all employees. While the lined refesenting

wages in thede various groups aremot perfectly parallel, an

examination of the figures suggests that the rates of increase

t,
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Increases of Minimum Wage -1938 to 1973
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experienced by our industries have not been radically different than

those of other industries.

Figure 3, which reflects not only hourly income but also the

length (i.e.g, number of hours) of the work week, suggests that hdtel

and food service employees" weekly earnings have risen at a rate

simi ar to other employee groups. An interesting development shown

in Figure 4 is that unemployment benefits (for all employees) begin'

to approach the rate of compensation for employees in the food service

and housing industries.
2

, -

Although wages have risen rapidly in our industries, that

increase has, in fact, been less rapid than the rise of, wages in the

economy in general. Hotel wages rose 70 percent from 1958 to 1970,

while wages for the whole economy rose 80 percent. Food service

wages rose 30 percent from 1964 (the earliest year for which this

data is available) to 1970. In the same period, wages for all

employees rose 43 percent. On the other hand, the rise in wages in

the economy as a whole was accompanied by an increase in productivity.

Output per man hour'in the United States rose 12 percent from 1964 to

1970 and 35 percent from 1958 to 1970. Unit labor costs 'for the

entire economy rose 27 percent from 1964 to 1970, and 34 percent from

1958 to 1970. The relationship between output per man hour, unit

labor costs, and compensation in the total economy is'compared with

wage data for hospitality industries in Figure 4.

The Plateau in Productivity. Although no separate productivity

index is available-for food service and hoilsing industries, it is

important to notice that the majority-of the workers in our industries

34
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Average Weekly Earnings of Production (Nonsupervisory) Workers

Figure 3

on Private Nonagricultural Payrolls 1947 to 1970
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Figure -4--

Average Weekly Earnings of Food/Drink Establishments

and Hotels/Motels Compared to Indices of Economic

Productivity 1947 to 1930
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are engaged in either personal service work or in manual occupations

in which only limited *productivity increases are available through

mechanization. While wages for hospitality industries rose at

slightly slower pace than in the economy as a whole, it seems

reasonable to assume that productivity in traditional hospitality

firms such as hotels and restaurants rose only marginally.

Some increases in productivity might be noted, for instance

the trend toward more self service (for instance in the use of

buffets, reduction in bell staff services) and limited economies may

have been realized from such automated devices as dial switchboards.

The basic picture, however, remains one of a labor intensive,

personal service industry. If this reasoning is correct, it follows

that unit labor costs (i.e., the portion of revenue from each cover

sold or room rented required to cover labor costs) in the hospitality

industries have risen at a substantially higher rate than they have in

the economy as a whole.

It is instructive to look at the firms in our industries which

have improved productivity. In fast food, where the number of covers

served per employee is surely radically higher than in the more

traditional, restaurant setting, what we have is not so much the

introduction of automated equipment as the complete redesign of the

food service system relying on a drastically simplified menu and self-

service,
3
as well as-the introduction of-industrial engineering

techniques accompanied by-a certain amount of automation.
4

As wages rise (along with other costs)-the operator has really

only two choices, aside from going'out of business. Those are either

-3 7
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to rework the system to eliminate labor (as in fast food, perhaps, by

drastically simplifying the system) or to incorporate the ever higher

cost stricture in the price offered to the consumer and maintain the

traditional level of service. As prices in traditional service

settings rise, that increased price structure offers an inducement

to innovators to develop new, simplified formats, such as the fast

food operations have done, to compete on a price basis with the

traditional establishment.

Social Policy and Labor Supply

Writing in 1965 on the labOr market of t& lodging industries,

John P. Henderson stated:

But for the unskilAd 50 to 60 percent of workers at the
base of the lodging industry'pyramid, there are few
alternatives, and these workers do'not have much
opportunity to move into new occupations and industries.
It is this lack of mobility that has allowed the industry
to continue to'pay such low wages to many employees,
since it is obvious there has been no need to offer higher
wages to attract the requisite number of workers.5

This condition, so recently described by Professor Henderson, may, in

fact, be changing radically at the present time. Figure 5 compares

wages in the food service and housing industry to incomes available

'for ?'non work." While general assistance has never been competitive

with wage earnings, patterns set by AFDC (Aid for Dependenteiren)

are clearly on the verge of being competitive with the, wage scale of

our industry.

Work vs. Welfare-. In evaluating Figure 5 it is important to
-

realize that the hotel or restaurant worker of inter t is not the

tipped worker but the 50 to 60 percent Henderson.referre o as
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Figure 5

Average Monthly Benefits: AFDC, General Assistance and

Unemployment* Compared to Average Monthly Wages*

for Food Service and Hotel/Motel Establishments
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Thiii-,--lifidirstatement of tipped income is not a factor in

the comparison. On the other hand, it is perhaps even more important

to notice that the welfare benefits shown in Figure 5 are probably a

significant understatement of the actual benefits available. In

addition. to the dollar income received from AFC, generally included

Table 1

Changes in verag-iMifiitum Wage and
Non-Wage Incom =s in New York State

1962-67 Increase,

Average Wage 13%

Minimum Wage 30%

Welfare Allowance* 40%

*Average of all welfare programs
Source: Durbin, Welfare Income and Employment

Table 2

Changes in AFDC Payments, Benefits and
Recipients in New York State

1965-70 Increase

AFDC Expenditures. ......156%

Increased Benefits 52%

Increased Number of Recipients 48%

Source: Durbin, Welfare Income and Employment.,

in those benefits are free medical care, food stamps (and free lunch

for school children), and substantial free counseling services on

economic, family, and social matters. As one authority has put it,

"it is worth pointing out here that a job at the minimum wage level in 1

New York City yields an equivalent annual income significantly lower

than the scheduled welfare budget allowance for a-family of four.
"6

Welfare benefits, as Figure 5 indicates, have increased

4.0



dramatically in the past thirty years.. _Durbin, in a study of welfaie

benefits in New York states that "welfare benefits increased more

than average wages in manufacturing, more than the minimum wage and

more than the average or maximum unemployment compensation benefits.

Between 1962 and 1967 Durbin's study shows average wages rose

13 percent while the minimum wage rose 30 percent and the welfare

allawanc se 40 percen AFDC expenditures have grown 156 percent

between 1965 and 1970 This growth was attributed to increased

benefits (52 percent) and increased nutberof recipients (48,percent).

These rates of change are summarized AL.Tables 1 and 2..

Another point-to recall in gauging. the understatement of the

welfare benefit is suggested by the dotted line in Figure 5 which

begins in 1969 for AFDC, referred to as the "income disregard factor."

Beginning in that year the first $30 of earned income (and a

declining portion of all income over that amount) was disregarded in

computing welfare benefits. While the intenp of this is to encourage

up ent on -tie part of individuals on welfare, it may have the

additional effect of making_welfare more attractive, since a person

can work about one day a-week in some kind of part-time job without

any w e reduction. Moreover, caseirworkerg commonly ignore

sporadic, non - recurring earned income; and many welfare recipients

engage in baby sitting ant a wide variety of other activities that

are convenient for their status in life and which are difficult for

welfare departments to establish as bonified employment for purposes

of reducing welfare payments.

The most generous ben24fits for non-work are found in AFDC, and
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AFDC is certainly the fastest growing form of welfare. These

benefits are generally (though not exclusively) supplied to female

heads of houiehold. Thus -it might be thought thatsthe effect of

this policy is "to reduce the number, of women in the work force. In

practice, however, welfare benefits have the effect of reducing work

force participation by-adult male and teenage children.
8

A recent study by the Economics Department of the First

National City Bank of New York discussed changes in work force size

in New York City. Figure 6 shows a comparison of work force trends

in-New York City with national trends. The reduction in New York's

force is accounted for by two factors, a stable level of population

and a decline in labor force participation contrasted with a rising

national participation rate. The logical speculation which arises

out of this bank's study is that the reduction in work force

participation is in large part_dce to welfare alternatives. The

reduction in the work force is "centeredNtn, although not limited

to, the younger segment of minority, female workers."9 This, quite

obviously, is also a reasonable description of much of the clientele

of AM C

Where Are We?

At,this pointy, it is clear that for many years our industries

have been subject to the pressure of rising wage rates. As wage cost

has increased, either productivity was increased to offset some or

all of that cost by redesigning the system, using ever simpler food

service systems as in fast food, or the price structure of the

42
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establishment was changed-to pass on to the consumer the increase

in the cost of the factors of production.

The rising price of the products and services of the traditional

hotel and restaurant industries has provided an inducement to

innovators to design still_more systems which were of lower cost to

operate and hence could be provided to the consumer under the umbrella

of the price structure of traditional establishments.

A developing trend, however, in social policy,is the growth of

various welfare incomes to the point where they generally approach and

commonly exceed the incomes of those working at the lower end of the

wage scale. It should be noted that these benefits do not apply to

all workers, nor do they apply all the, time. As a general rule,

AFDC benefits are limited to women who are heads of households, while

unemployment is available only for a period of time (an average of 26

weeks) following on some employment and thus cannot be pursued as a

way of life permanently. On the other hand, the rising level of the

geheral welfare benefit, more generous standards in the granting of

food stamp benefits, and the constant pressure to raise the floor of

general assistance suggest that the standards now set by AFDC may

emerge as the set of standards to be applied to a broader group of

welfare recipients within the foreseeable future.

At...least two effects can be anticipated from an increasingly

generous welfare policy. One of these .is to establish an income

floor for all workers that maybe more significant than the minimum

wage. Clearly, if an employe& can make more money by not working

than by working, the employee is likely to engage in a rational A

choice based on economic considerations and choose the more remunerative

'44
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"non work" over work.--Moreover, many observers of-ihe food service

and housing industries have noted that there is little in the way

of intrinsic reward to be had from our industry's unskilled jobs. As

Durbin has pointed out, "if working had positive value in addition

to the goods and'services -purchaseable, the person would not have to
,

be paid so much to give up his leisure; but, obviously, if work is

actually so distasteful that it has a negative value, even more has

to be paid.

A second probable impact is that today's welfare benefits offer

a choice between work and non-work to ever larger number of employees.

Thus, a person who s inks from the stigma of being a welfare"

ecipient may neverth lees choose that role. If she is a mother for

n tance, she may ink that stigma less important than her desire

d d o be with her children. In some subcultures, of course, the

presence of any stigma.at all is open to question. Thus we have not

oniy the effeCt of. a wage floor but, increasingly, of withdrawal from

the work force by unskilled workers with a resulting labor "shortage"

at the lower end of the skills level scale.

Where Do We Go from Here?

If we face a pattern of still steeper wage cost increases coupled

with even greater scarcity of unskilled and semi-skilled labor, what

kind of consequences can we expect? Perhaps the most difficult

point for many operators to accept is that serious, fundamental

changes in tl we'do business are in the offing. This is

difficult to accept because the hospitality industries are and have

been anchored in our awntraditions. It took a Memphis real estate

4 t).
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developer--Kemmons Wilson-,to revolutionize the post-World War II

lodging industry and a handful of inventive food service operators

to develop the fast food concept.

Faced with innovative competition, a surprising number of

operators have chosen to "stand and fight" on the lines of what

they have seen to be their standards of service. While there is

limited quantitative support for my position, it appears that the

batting average of th ra tional operator faced with innovative

competition has noer particularly good over the past 25 years.

A few outstanding operators have done very well. But the number of

hotel rooms in operation dec4ned from 1,550,000 in 1948 to
A

1,,265,000 in 1972,11 the countryside is littered with closed diners

and family restaurants of an old model, and many prestigious "great"

restaurants have experienced difficulty as well, often closing their

doors.
12

, c

In the lodging industry, some of the difficulty may be

attributable to the separation of the operator's knowledge of what

must be done from the owner's decision king power by the ignorance
3

of many owners, informed as they are b a view of thq lodging

establishment as an investment without necessarily appreciating the

operating realities which govern the long run success of that

investment. Still, there are. enough operators of a traditional cast

of mind that they can hardly be excepted from a general statement

regarding resistance to change.

If chan

obvious ch

coming, what kinds of change may we expect? Some

ges in ma erials used are probably at hand as are major

4G
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changes in the equipment-to handle whatever processes are required

by the work of the establishment. More fundamentally, change

in what we think of as service is almost certain to occur. What

follows should not be thought of as "solutions" but rather as some

Preliminary speculations on the likely directions of change.

Changed Materials. If labor becomes both scarcer and much-

more expensive, the market for prepared foods is likely to expand.

In general, it seems reasonable to assume that the large food

processors' economy of scale advantages will become more pronounced

as the hospitality industry's wage s ale rises. As is already the

case to a degree, moreover, lack of availability of unskilled labor--

as well as its high cost-T-will'force operators to move further and

further toward the ready end of the raw-to-ready scale in purchasing.

This larger market may increase competition in that area, hopefully

resulting in improved quality and variety, and possihy--with major

volume increases--reduction in prices. It is premature to predict

the development of the food service establishment into a service-

intensive retail outlet for manufactured goods, but this may serve as

an approxillate description of direction for some segments of the

industry.

The increased use of dispoable service seems virtually certain,

particularly in the light of the improving quality of disposable

ware. This development' is, however,., clearly bounded by environmental

consttaints, both as to scarcity of resources reflected in higher

disposable ware prices and by disposal problems related to pollution.

Increabed concern with-water quality may, however, operate to the

4
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disadvantage of permane4 ware and hence to the advantage of

disposables.

Changed Equipment. Equipment changes that were not

economically feasible five years ago may well offer significant cost

savings in the labor market of five years from now. If the move to

manufactured foods referred to above takes place, however, the

principal on premise food service equipment changes may be expected

to be related to materials handling systems dealing with the way

product is moved from receiving into storage, from storage to the

preparation or reconstitution station, and thence to the servet or

guest.

Perhaps the most important development in equipment will be

in the capabilities of the industry's suppliers. The computer

operated, small-scale food preparation systems,
13

pioneered by

European manufacturers, may make it quite possible that the structure

of the prepared food manufacturing industry will change from one
4

dominated by, large companies to one in which company commissaries

and commissaries operated by institutional food wholesalers serve a

number of retail outlets in a relatively localized market.

Toward a New Concept of Service

If we are to think about serve in a constructive way in an age

of exponential change Ili- costs and availabilitrnf labor, we must

change the set of questions we are askiEg in a fundamental way. We

must shift from discussing what we are asking in a fundamental way.

We must shift from discussing what we know to what,we do not know.

Discussions of service among industry people focus on alternations or

, _ (
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reinforcements of traditional patterns of service and traditional

service roles: "Bellmen carry bags and_ waitresses serve food.

How can we change those-processes to do them better or at lower

cost?" These questions concentrate on what we know something about,

411104(

but, from a-systems "Analyticview, they_begin at-the wrong end of

the process. Our question must become, 7What satisfaction does the

guest require in this process and how can we, without regard to

traditional patterni, offer-that satisfaction to the guest at a

cost that is realistic. More simply, what is our objective, stated

in terms of the guest's needs, and wants?" This shift in orientation

disposes of a lot of mental baggage but since the baggage, for most

of us, is a lifetime of-experience, it is hard to leF go.

Jerome Vallen in his recent article, "Service: A New

Definition,-
H14

stated the dilemma in economic terms. To paraphrase

his point, it is an economic axiom that when the marginal utility

(Satisfaction) per dollar is less for one good than fOr another,

the consumer shifts-his expenditures to'the good with the higher

economic utility-per dollar. This is what has happened with service.

With no real change in the absolute utility provided by personal

Service, the utility relative tp non-service goods has dropped

because'of the failure of- the hospitality industry to increase its

productivity at the same-pace as other industries.

While much of-the-evolution in service may be de-personalizing,

it is equally possible that mechanization-may make possible the

"Re-personalization" of some service processes by eliminating time-

consuming hand labor. We may be able to move from "rooming the guest"

49
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as a physical process to "greeting/the guest" in a way the guest

perceives as satisfying, for instance. The key is in a shift from

thinking of the- traditional pLocess-to-concentrating on the needs

and wants of the guest as the starting point in our reasoning. It

is clear that both labor cost and labor supply constraints are making

impossible,the delivery of traditional services in more and more

operations. Rather than 'whittle away" at the quality'of service,

it may be time to begin a basic redefinition of the process.

tJ
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the Impact of Productivity on the Service Restaurant

The market fdr the food service, it is widely accepted, is enhanced

by increasing incomes, rising education levels and an increasingly

widely traveled public. Evidence of a basic interest in fine foods is

supplied by the substantial audiences attracted to television programs

related to haute cuisine such as that of Julia Childs and "the Galloping

Gourmet," as well as by the growing circulation of magazines such as

Gourmet and a substantial increase in salessof wide varieties of cook

books.

Service restaurants, however, must compete with alternate leisure

and recreation choices. Equally importantly, the food service industry's

ability to satisfy demand is basically a function of changing costs of

the factors of production and of an emerging technology. The balance

of this article explores data on productivity in various kinds of food

service establishments and infers, from the change in the mix of rest-

aurant types in operation since 1960, the direction in which the industry;

is moving. Finally, the potential impact of large quantity food pro-

duction systems will be assessed as laying the ground for a move toward

greater varietyin fOod selection.

My particular concern is with:the service restaurant. It will be

appropriate to divide those in turn into two general groups, the

luxury restaurant and the family.restaurant. A separate kind of service

system is found in cafeterias which are generally competitive with the

family restaurant. Table 1 presents an operating profile developed by

L
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Freshwater of 25 food service operations from data gathered in 1968 for

cafeterias and in 1969 for restaurants. Six single line and six double

line cafeterias, six family restaurants and seven luxury restaurants

were reviewed.
1

'

2

As Table 1 indicates, the double line cafeterias differed from

the family restaurants and single line cafeterias in being larger

operations. All three economy operations, however, have roughly )(/

,comparable check averages. Their food cost ranges between 35 percent

and 38 percent, their payroll costs between 30 percent and 34 percent

of sales.
2

The family restaurant, with a chair turn of 8.6 appears

to make a more productive use of its physical facilities but, once

again, in comparison with a chair turn of approximately five for cafe-

terias:there is a rough similarity in result.

These three economy style food service operations can be contrasted

with the luxury restaurant whose dollar sales exceed those of_the smaller

economy food service establishments. This dollar volume is attained,

however, with a much smaller number of guests--roughly one-third the

number of guests served in the single line cafeteria or .14amily rest-
,

aurant. Clearly this result is achieved because of the higher selling

price with a check average of approximately five, times that experienced

in the economy operations (not check average in 1969). :On the other,

hand, the food cost lies within the approximate range of the economy

establishment (at the upper end) while the payroll lies at the lower

end of the scale for the other operations.1

In choosing these operations, Freshwater and.his colleagues

specifically chose representatives of successful operations within each

', field. Clearly, then, these operations are not repredentative of .all

54
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ti

Operating

Estimated Annual

Pfofile of 25 Food Servic 0 e tions

Single Line Double Line- Family Type Luxury
Cafeterias a

Cafeterias a
Restaurant

a
Restaurant

ales $ 525,000 $ 872,000 $ 563,500 $ 702,200c

Average Daily
Guest Count 1,260 2,136 . 1,290 381

Check Average $ 1.22 $ 1.20. $ 1.34 $ 6.26

Cost % of*Food
Sales 38% 36% 35% 39%

Payroll % of
Sales 30% 34% 32% 29%.

Chair Turn /day 5.2 5.0 8.6 1.4

aAverage of Six Studied
b
Average of Seven Studied

Generally Lunch and Dinner only Served

Source: Agricultural Research Service

TABLE 2

Ratio of Productive Man Hours to Total Man Hoursc

Single le.4ile Cafeteriasa.

Double Line CafeterJasa

Family Type Restaurantsa

Performance

81.2

70.0

77.9

Occation Type Restaurants b / 73.9.

a
b
Avtrage of Six Studied
Average of Seveu Studied

c
Based on Work Sampling

4-

Source: AgrLpultural Re-
search Service

rt)
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Table 1 actually understates the labor cost in service restaurants

because it ignotes tips paid by the guest directly to employees. If

we assume no tips are given in cafeterias and a tip of 15 percent of

the. average tip is given in Family Type and Luxury restaurants and

add that amount to both sales and payroll cost, a significant change

in relative cost patterns results which is summarized below:

dale- la-

Establishment Check Check Wage Payroll Wage Payroll
Type. Average average bill % with- bill % with

without with without out tip with tip
tip tip tip tip

Single Line
Cafeteria $1.22 $1.22 .37 30% .37 30%

Double Line
Cafeteria 1.20 1.20 .41 34 .41 34

Family Type
Restaurant 1.34 1.54 .43 32 .63 40

Luxury
Restaurant 6.26 7.20 1.81 29 2.75 38
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restaurants but rather represent relatively successful versions of these

styles of operations.,

Freshwater's studies focused on the ration of productive man hours

to total an hours. Table 2 shows that the luxury restaurant had a

productivity performance that is well within the range of the productivity

of the economy soperations. Turning to Table 3, we begin to see

drastic differences between the economy type restaurant and the luxury

operation. Very clearly the labor requirements, across the board, are

much more intensive for the luxury operation. The time consumed per

hundred guests for cooking the more elaborate dishes in the luxury

restaurant occupy something on the order of three times that of the more

economical restaurant. The same is true for the salad department and

for warewashing. Personal communication with Mr. Freshwater confi

the supposition raised`by Table 2, namely that these variations in

hour requirements are the result of more complex service and not of some

lower efficiency that was not accounted for in the statistics. There

is simply more silverware, more china and other, utensils used iii dining

in this style restaurant than there is in the less elaborate economy

class. Consequently, there is more work generated per guest in ware-

washing just as salads and cooked foods require more attention and man

hours in this style of operation.

`Similarly, in customer service it is possible to make rough

comparisons between the family type restaurant and the cafeterias if

serving and utility, and bus and tray labor in cafeterias are added

together. (This does involve some inaccuracy since part of the work

done by serving personnel in a cafeteria might be accounted for by

pantry personnel in a conventional restaurant.) Cafeterias require

5 7
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TABLE 3

Summary of Manhour Requirements for 25 Food Service

Meat and
Vegetable

Salad

Ware washing

Customer service

Serving & Utility 5.75

-1-19

erations

per hundred guests` requiret by

Single Line Double Line Family Type Luxury
Cafeterias a

Cafeterias a
Restaurants a

Restaurants b

3.30

1.20

3.10

Bar

Bakery

Total Direct
Labor

1.85

18.39

a
Average of Six Studied

b
Average of Seven Studied

2.90

1.02

2.86

6.23

3 78

.96

18.35

Source: Agricultural Research Service

Product

TABLE 4

3.85

1.44

3.47

12.10

20.86

vity in Food Service Establishments

Direct Labor

Man Hours per Hundred GuestsFood Service Type

Luxury Restaurapts a

Family Restaurants b

Cafeteriasc

Fast Food

bAverage of
Average of

c
Average Of

d
Average of

13.89

5.23

11.75

35.75

5.69

72.31

72.3

20.7

18.3

10.5

Seven Studied Sotliker Agricultural Re-
Six Studied search Service
Twelve Studied
Twelve Studied
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between J and 10 1/2 hours per hundred customers for service computed

in this fashion compared with about 12 hours in a family type restaurant.

The luxury restaurant requires nearly three times that amount of labor

for serving or nearly 36 hours per hundred guests. Ignoring the amount

of time required for bar operations, tlfe,luxury restaurant still

requires well in excess of lee times as many man.hours per hundred

guests as do any of the economy operations studied.

Table 4 presents Summary data for the whole spectrum of food ser-

vice operations including preliminary data supplied by Freshwater on

Fast Food operations. As that data indicates, the fast food establIp-
-

nent with its extremely simple.soperating format requires half as many man

hours per guest served as the family restaurant and one-seventh that

of the luxury restaurant.
3

The data thSt are presently available measuring changes, over time,

in productivity in food service establishments, is unsatisfactory for

any precise statement because'of the large number of establishments

with "no paid employees" (ie., operated by the owner apidhis
s
family)

which report sales but no wages, thus distorting the relationship of

wages to output by seriously understating the industry's total wage

1

bill. The information available, however, supports the general con-

elusion of a zero change in productivity over the past ten years. The

rate of ales per employee for the food service industry is the lowest

t

in the United States economy.
4

This assertion is based on data for

the entire industry. Since there hasbeen a very substantial increase

in the number of fast food establishments in that 10-year'period and

these are -known to be more highly productive, there is a reasonable

presumption of an actual reduction, in,productivity since 1960 in the

5p,
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balance of the (101k fast food ) restaurant industry. While wages have

not risen any more rapidly in the food service industries than in

other sectors of the econo
5

my, a zero productivity change compared

with an average annual productivity change on the order of 4 percent in

the rest of the economy builds a strong inflationary tre into the

cost structure of the restaurant industry.

This strong inflationary bias appears to fall especially heavily

on the luxury restaurant. Prices over a six year span at New York's

very top restaurants rose approximately seventy percent. "On a broader

sam lin at seventy of-New York's f

amounted to perhaps 50.percent in six years."6 Since this study was

published in early 1972 it does not take into account the recent steep

price rises based on food cost changes and is largely the result of

rising labor costs only.

Fine ng establishments of pre-World War II featured a labor

intensity that is hardly available, in the United States today. The
a

old Ritz Carlton had a kitchen staff of 60 including five sauciets,

with a waiter and waiter's assistant for every two tables sad a

captain of waiters for every four.tables to assu d. perfection in ser-

vice. The price of a typical meal in that establishment was $3.50.
7

.Since that time, the size of kitchens has been drastically reduced

even in the finest restaurants and in the vast majority of restaurants

the number of choices available to'ihe guests have been very drastical-

ly reduced. Recent trends in industry composition may shed some light

on how fine dining establishment will fare as we move into the future.

Table 5 demonstrates that there has been a fairly limited growth
4

*in the total number of restaurants since 1960. This growth is more



TABLE 5

Change in Number of Firms,
United States Restuarant Industry 1960-1969

Restaurant and Specialty
Food Units

35

1960 1969 2g28t

24_7,000 254,000 + 7,000

Fast Food Units . 16,000 37,900 +'11,900

RestaUrants Other Than
Fast Food 231,000 216,000 - 15,000

Fast Food Units % of
Total Units 6.6% 14.9%

ti
Source: Economic Effecs of Franchising

TABLE 6

Change in Number of Firms,
United States Restaurant Industry, 1960-1971 Estimated

Restaurant and Specialty
Food Unitg 247,000 256,000 + 9,000

1960 1971 Change

49 N)

Fast Food Units 16,000 46,200 + 30,200

Restaurants Other Than
Fast Food

Fast Food UnitsOf
Total Units

231,000 209,800 - 21,200
Vt*

6.6% 18.0%

Sources: Economic Effects of Franchising

*The Specialty RestaUtant Iudustry
Hayden' Stone,ljn-c-j---

.61
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than accounted for by,the increase in thernumber of fast food units.

The latest period for which definitive figures are available is 1969.

From 1960 to 1969 there was an increase of only 7,000 restaurant

operations in total while there was an increase of 21,500 fast food

establishments, clearly indicating that the number of non fast food

restaurants has actually declined from 1960 to 1969.
8

Table 6 'presents

somewhat more provisional data based on an estimate provided by the

security firm of Hayden Stone.
9

Estimates ofthe-number -ef establish-

ments indicate an increase of 9,000 restaurants of all kinds from

1960 to 1971 and - - number of-fast food

establishments, at 46,200, indicates an increase of 30,000 operations,

nearly a 300-percent growth in the eleven-year period. The indicated

decline in non-fast food restaurants of 15,000 establishments is a

7
reduction of six and one -half percent of the 1960 total.

In looking earlier, at productivity rates, it was clear that, in

a time of rising wage cost, in an industry with static productivity,

the luxury restaurant confronts a difficult situation. Figure 5 pre-

sents an interesting case study. Figure 5a represents an operation

which features a distinctive counter style fast service restaurant with

the bare minimum of personal service available. Figure 5b presents a

restaurant with moderate amounts of service but still not in the luxury

class while Figure 5c presents the results of a luxury restaurant. (The

three operations are located in the same city and owned by the same

company). The information presented is shown in the form of an index

with 1967 representing a base year. In the low service, counter style

restaurant, the average cover remained relatively constant while the

average wages per cover fell. Beginning in 1970) wage coats began to

62
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skyrocket, and in 1971 it became necessary to begin to raise prices.

With this price rise the average number of covers began to fall.

There was no "easy time" in the medium service configuration

operation. Wages per cover increased in every year since the base
41

year and the cost of an average cover also rose, and there was a modest

reduction in the number of covers served over the time period.

In the luxury restaurant, wages per cover rose more steeply

prices rose slightly less quickly, perhaps because, here, the prices

began at a h er absolute level than in the other two cases. In any

case, e n er o cus omers mrurfwmatatiturly.

These three examples can not offer "proof" of anything. They

serve to flesh out a line of reasoning, however, regarding the effect

of the pressuie of wages on prices. The pressure of wages on profits

results in necessary price increases and when prices are increased,,

customers may choose, in a highly competitive market, to seek other

alternatives. The question which arises is basically one of price

elasticity lof demand, and there is simply not enough data to tell us

authoritatively the point at which rising prices will drive off more

revenue than is earned by the price increase. In the case of the third

(luxury) restaurant mentioned above, it can be reported that satis-

factory profits are not being generated, and a review of the trade

.

press or, for that matter, of the general business press indicates that

the results being achieved in luxury operations across the country more

and more approximate those of the third case: falling guest volume and

a break-even or losing operation.

Productimit_ .4 - i U I latively_low_interms

of number of guests served; thus, the amount of labor added is clearly

63
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what the customer is paying for. In a zero productivity Change setting

with rapidly rising wages, the result can only be rapidly Increasing

prices to the customer. It is an axiom oaf economics that when prices

rise, the demand for goods declines. Thus, as prices in luxury rest-

aurants increase relative to the general price level, we can expect

these operations to be relying on a smaller and smaller portion of the

population for their clientele. More generally, the successful table

service restaurants which have been developed in recent years, like

Steak and Brew, Emersons, or Steak and Ale, appear to rely on a fast

-food-fermatfortheir-sueiess-cBy-redtteing-the-number-of-el

available to the guests they reduce the number of man-hours required

in the kitchen drastically and simplify the work of the service person-

nel in the front of the: house as well. Using a relatively low but

consistent quality product (tenderized steak), these operations look

very much like the table service restaurant of yesterday, but are, in

fact, a stripped down version systemically more like MN:maids than a

traditional restaurant. While it is useleA to speculate on how long

this particular format will be favored by the guests, the relative

uniformity or lack of differentiation between operations may make it

unusually subject to competition from innovative operators who discover

a distinctively. different format.

An alternative strategy for survival has been'suggested for many

years in the adoption of frozen prepared foods to reduce kitchen payroll

and simplify operations. Four basic advantages of "manufactured" foods

have been suggested._ First of all, .factory preparatioq,slimin4tes "the

built in inefficiency of the restaurant" in which production is contin-

gent on the arrival and ordering behavior of the guest. Factory preparation

64,
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also offers significant economies of scale over even the largest com-

mercial restaurants. The factory can,also make more efficient use of

joint products (such as the various cuts of meat on a carcus as well as

trim, bones, etc.) Finally, the space costs of a factory are less,

-particularly those associated with land cost in typical manufacturing

locations as contrasted with land and space costs in a good food service

location.
10

The frozen prepared food strategy; however, has presented a number

of difficulties. Basically, operators have found that the quality of

frozen foods ava au..e was o eiunacceptab-iuto the better class of

restaurant and the variety of quality products available has been

entirely too limited In general, the scale of production required for

a frozen food plant or similar operation is such that a limited number

of relatively standard products developed fo a national market are the

best that can'be hoped for. This standard, often undistingUished,

product combined with high transportation costs arising from shipping

a refrigerated product across substantial distances makes for a product

iwhose advantages are limited.

An alternative large scale production possibility is presented by

, 11
the equipment systems developed in recent years by Europpans. These

equipment systems 'appear to offer the possibility of high quality small

ha ph cookery using the best methods of freezing in a plant whose size,

however, is such that it would logically serve a relatively smaller

market and be able to offer wider variety. This equipment i presently

being adopted in commissary operations for large state and county,

institutions and-school lunch programs. In this country, the possibility

that an institutional food wholesaler or restaurant chain commissary
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would acquire such equipment in order for that firm to establish itself

as a small scale, flexible manufacturer of frozen prepared food seems

to be an idea whose time is about to come. Provided rigorous quality

' control measure's are followed, experiments at the Cornell
.
Hotel School,

undertaken during the late sixties, clearly indicate that recipes for

the very finest foods can be adapted for freezing.
12,13

Work undertaken

by the Army suggests that where a chilled rather than frozen food system

can be used, superior quality in many products will result, providing

the food can be served within 72 hours of preparation.
14

Win Schuler

Restaurants -Gperate- eight restaurants- in Itictligajt and'Indiana ktilieg a

menu featuring a large number of centrally prepared foods, the majority

of which are shipped chilled rather than frozen.

The European equipment referred to earlie (, offers the potential

flexibility~ to introduce an element of "custom design" in the manur.

facture of frozen prepared foods because of the feasibility of relatively

short product runs (1000-10000 portions). Thils, the next turn of the

wheel may see a resurgence of high quality and variety rather than one

more step toward the all-purpose energy pill as the model of dining

experience.

s.
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Toward a View

of Industry Dynamics

Introduction .

In the course of conducting this project, the author reviewed

numerous articles and publications. Many of them are cited and described

in this report; others were not judged to be helpful in the task at

hand andare not'ted at all. Clearly, then, this article does not

constitute an effort toward an exhaustive review of the vast number of

articles in the world of food service. Rather, it presents a highly

selective review, with emphasis on publications which are not a part of

the restaurant trade press (though some articles from such publications

are presented). Reliance on materials from outside the industry's

"establishment" offer us a view of ourselves as others see us. Thus,

the .content of the article has been shaped not only by the author's

interpretation of the literature he reviewed but as well as by the

totality of that literature.

Gradually, the outlines of a view of the forces shaping the

industry became clear. The balance of this essay presents an overview

of these forces and relates them to particular 'articles which the

author found helpful as he formed his views.

Supply Factors

The present age is seen as a "golden age of food supply," and
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should continue for 25 or 30 years. More intensive cultivation, however,

will be necessary to maintain these supply conditions. (Vickerey, 1)

While new sources of protein are available in abundance from fish, leaves,

plankton, bacteria, and petroleum, we face the cultural problem of

keeping eating from becoming a neutral, automatic caloric intake. (Rey, 2)

Labor supply, on the other hand, presents immediate problems to

the food service industry because of high turnover and low productivity.

While the average annual productivity change in the United States is

four percent, there is practically no change in productivity in the food

service industry. (Kotschevar, 3)

A significant source of income to restaurant workers come from

tips. For waiters and waitresses, however, the hourly income figures

available suggest that a high average income for servers employed full

time ranges between $6,000 and $7,000. (These estimates are based on

a percent of employer food volume rather than employee income reporting,

which may be subject to downward bias motivated by tax avoidance.)

(O'Connor, 4) Resistance to tipping may be increasing with the growth

in packaged vacations and the increasing entry into the market of the

cost-conscious traveler. (Anonymous, 5) One answer eo the problem of

tipping--and to the problem of the minimum wage--is the addition of a

service charge. In some instances, the service charge'has met with

guest .acceptanCe (Musser, 6), but there is also some evidence of guest

resistance to service charges. (Anonymous, 5)

Fashion, Style and the Matter of Quality

NOt surprisingly, traditional restaurants receive inoreasinglyoN

critical ."reviews" as prices rise. Quality of service is seen as
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extending beyond the server to practices related to tipping, "pushing"

drinks, overbooking, credit card acceptance and the like. dirham,7)

Lunch business is booming, but downtown dining spots face serious dif-

ficulties with the high tab dinner meal which is forcing many into
...7...

relocation--or out of business. Some point to the possibility of an

industry malie up exclusively of fast food establishments and very

expensive luxury restaurants. (Anonymous, 8) Others see a decrease in

demand for formal dining as a result not only of rising prices but of

shifting social customs as well. (Anonymous, 9) A significant number

of well known fine dining establishments have closed their doors with

/

factors cited including not only rising labor and product costs but

also rapid' rising metropolitan rents and resultantly very rapidly

rising restaurant prices. (Carruth, 10)

Fast food offers foods traditionally eaten by Americans (Anonymous,

11), with a shift beginning recently from hamburgers toward such

newer entries as pizza (Anonymous, 12) and the very recent emergence

of steak aVa fast food! (Anonymous, 11) While the somewhat different

"all you can eat" format presents an operator with problems, enticement

to gorging is becoming an acceptable and successful marketing technique

(Anonymous, 13 and 14) The informal style of the merging popular

restaurant often goes to extremes. (Anonymous, 15)

A definable American cuisine exists in an embryonic stage (Anony-

mous, 16), but the difficulties of delivering high quality food may

require the combination of a high volume, popular priced operation

with a male service intensive restaurant under the same roof, with

two or three operations sharing a common production staff and facilities.

(Anonymous, 17)

'71
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Ready Foods. One possible approach to making high quality cuisine

an economically feyiible product is found in frozen prepared foods. A

great deal has been written in the trade press about the uses of frozen

-prepared foods but a series of exieriments leading to the perfection of

very high quality frozen prepared foods have been conducted at the

Cornell Hotel School and may not have received the attehtion they de-

serve. The term "Ready Food' was used as early as 1962 to denote

foods which are partially or totally prepared. (Christian, 18) The

concept advanced, however, to refer to foods piepared on premise by an

operation thus maintaining their own quality standards and, ideally,

achieving economies by concentrating expensive, skilled preparation

labor in a narrow period while permitting expanded menu variety.

(Sayles and MacLennan, 19) Considerable flexibility is offered by

fairly lengthy storage times for high quality sauces, and specialized

\
-procedures have been developed for handling wine cookery, difficult

products, and other special applications. Of particular importance is

MacLennan's suggestion of-replacing the volatiles by adding a small

amount of the original volatile ingredient (for instance, wine) at the

time of reconstitution. (MacLennan, 20 and 21) The development of

Escoffier's recipes for the"Ready Foods" method suggests that unusually

high quality foods can be5:epared using these methods. While reports

of commercial restaurants converting successfully to the "Ready Food"

system were not noted, it is clear that this technique is coming into

use in howitetwand institutions. (Sherck, 22)

Marketing

The food service industry has clearly entered the arena of national
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marketing with the application of such sophistipated marketing techniques

as test marketing in selected markets to determine the feasibility of a

new menu item for a whole chain (Anonymous, 23); or testing an entire

restaurant concept (Anonymous, 24); as well as to making increasing

use of the experience gained in marketing by other non-food service

retailers. (Anonymous, 25)

The cost of even a relatively uncomplicated television campaign

at the national level is impressive. (Anonymous, 26) As smal chains

reach a certain size, they are able to enter the national advet<sing

tourney and begin competing with nation inkas well as the independ-

ent local operations. (Anonymous, 27 and 28 Smaller chains, however,

are able to identify regional markets within which they can "take on"

national competition with substantpr use, of the electronic media.

(Anonymous, 29 and 30) Franchise groups are able to mount not only

parent company caz;:lkus but also to attract substantial matching

expenditures'in local markets supporting a national theme through ex-

penditures of local affiliates. andnymous, 31)

The development of what is essentially a fast food format with the

appearance of a full service restaurant--the format put forward by such

growth chains as Steak and Ale, Steak and Brew, and Emersons--is really

a marketing innovation rather than a technological innovation. (Anony-

mous, 32) The difficulties of competition in the media faced by the

independent are not only related to a high dollar "entry level" but

also. to the conceptual and technical difficulties of media campaigns

on the part of the independent operator. (Anonymoud, 33 and 34) As

one reviews articles on food service chains which use extensiye ad-
d

vertising, particularly in the electronic media, he is struck by the
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degree to which the 30 second or 60 second "commercial" format rein-

forces a simplified menu strategy.

In at least one case, operations research tAchniques have been

found to be helpful in analyzing potential restaurant locations,

existing restaurant locations, and existing restaurant performance with

respect to'location. (Sella, 35)

Fast Food and the Specialty Restaurant

With the development of large national chains, a new and valuable

source of information is opened to the student of the Food Service

Industry: security analyses prepared by major brokerage houses. Several

large firms have developed analysts with expertise in the food service

industry. (Anonymous, 36) Perhaps the best known and most successful

fast food firm studied by security analysts is McDonalds, who have been

successful in every market they have entered, with growth accounted for

by both increasing number of units and increasing the average sales per

unit. Food and payroll combined typically run just under 60 percent

with the firm's expansion being virtually self-funding. (Brody, 37)

The "specialty restaurant industry" follows a fast food format systemical-
*

ly but also includes coffee shops, dinner steak houses, and such

miscellaneous specialty foods as pizza. (Reiss, 38) The typical fast

food customer for fried chicken tends to b a working wife with children,

an above average family income but nly average social status, a yen

for excitment and sociability rathe than homemaking and is described

as "a s otype Vour modein suburban housewife." (Tigert, Lathrop,

and Bley, 39) Changing food consumption patterns are supported by

rising education and Income levels, greater mobility and leisure,
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andolass media. (Ullensvang,'40)

Some franchisees have become, themselves, large chains, as is the

case with Gino's (Anonymous, 41) Applications bf the fast food system

are particularly appropriate to such entertainment complexes as

Disney World. (Anonymous, 42) The food business continues to be an

unique industry in spite of the simpler operating format of the fast

food company. This is indicated by the failuie of some conglomerates

who have entered the hospitality business unsuccessfully. A good

example is the unsuccessful attempt of General Foods to absorb Burger

Chef. (Anonymous, 43 and 44) As food companies become large, national

corporations, problems related to accounting policy, SEC regulations,

and similar considerations become a part of the food service manager's

set of problems. Accounting problems have been particularly trouble-

some to fast food franchising companies. (Anonymous, 45) The large

companies have developed significant commitments to the' international

market and are well on their way to becoming multi-national firms.

(Anonymous, 46, 47, and 48)

Some Views of the Future

Sales are increasing for the industry as a whole but the luxury

'restaurant is troubled by fear of violence at night, high prices, and

a shift of population to the suburbs. The fast food franchise sector

has 'It'd its troubles as well, including the substitution of a franchise

concept for managerial talent, poor site choices, squabbles between

franChisors and franchisees, and accounting irregUlarities. While_the

majority of fast food establishments are chain affiliated, 91 percent
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of the luxury food establishments are independents. (Ddli!, 49) A

quiet revolutiot is taking place in the restaurant industry basically

similar in nature to the evolution of the grocery store from an inde-

pendent neighborhood store to a chain operation marked by-expanding

sales volume, reduced customer services, and collective purchasing.

(Smith, 50)

Changes anticipated include the increased use of computers and

other non-human control systems and devices as well as preparation of

"foods on a large scale in local operations. (Willett, 51). The

possibility exists of a completely automated, computerized restaurant

in which the-olfactory and visual environment is manipulated. Conveyors

could move food to and dishes from the table quickly and automatically.

(Avery, 52) A principal means of fighting changing cost patterns in

the near and intermediate future is frozen prepared foods. (Califano

and Weiss, 53) New kinds of food products may come to substitute for

better known ones with increasing frequency as there 1.6 evidence that

consumers are not only willing to accept artificial flavoring but have

even come to prefer it! (Bralove, 54)

The food service industry is now and will continue to be experienc-

ing a belated industrial revolution as it substitutes production line

labor and capital for craft labor. Structural change is facilitated-by

a systems approach with possible emphasis on convenience foods. Some

50 percent of the units are currently reported to be using some conyeni-

ence foods. (Perkins and Penn, 55) New le/livery systems such as

monorails are already having an impact on hospital food service (Walek, 56),

but perhaps the most fundamental equipment change in view is found in
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the European food production system referred to as the "cooking street,"

featuring large quantity, automated food production equipment in a

commissary or quasi-factory setting. (Ronan, 57)
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Toward a View of Industry Dynamics:

An Annotated Bibliography

Supply Factors

1. James R. Vickery. °Possible Developments in the Supply and
Utilization of Food in the Next 50 years." Food Technology,
(June, 1971), p. 55.

Changes in the utilization of food for the next 50 years should be
able to be predicted fairly reliable since the nutritional,Jood, and
agricultural sciences have been sufficiently developed to provide a
firm basis for forecast. The present "golden age of food supplies"
should continue for 25 to 30 years, until the pressure of population
and economics begin to restrict dietary choice. There is a reasonable
chance that food supplies will keep pace with demand, provided we
greatly intensify agricultural production by using all available arable
land; developing tropical and arid land; using selected animal breeds;
utilizing protein source in the sea; and using single-cell protein for
animal feed. These innovations will require the work of a wide range
of skilled people. The protein-calorie malnutrition problem is most
serious in children and is directly proportional to aocio-economic
conditions and disease patterns. Development of indigenous capacity
to pay is of primary importance, for as family income rises, so does its
protein intake per day.

2. Louis R. Rey. "The Role of Industry in Meeting the Challenge of
Future Food Needs." Food Technology, 25, 26 (January 26, 1971),
pp. 26-32.

As man's ability to feed himself has advanced, his involvement and
satisfaction with the process has decreased. This presents a challenge
to keep an agreeable and relaxing part of life from becoming a neutral,
automatic caloric intake, of a mere biochemical and physiological
nature. The article states the larger problem is to provide enough food
for the peoples of the world. New sources_of protein are seen as
coming from Fish Protein Concentrate, extraction of protein from green
leaves, exploitation of plankton, mass production of protein frommono-
cellular organisms by fermentation, and controlled fermentation of pure
petroleum derivatives.

As people become more concerned about health, they face the problem
of knowing how food intake ana nutritional habits affect physical and
mental processes, central nervous system performance and social behavior.

Along with accepting the challenge to feed the world, the food in-
dustry is taking over a whole new field: a more biological approach to
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welfare and harmonious development of the human being.

3. Lendal H. Kotschevar. "Labor Shortage Intensified by High Turnover
and Low Productivity." Hospitals, J.A.H.A., (May, 1972) p. 76

Dietary management is faced with the problems of finding adequate
labor and controlling labor costs. HFalth care facilities, according
to the author are understaffed by 4 percent in the food service worker
category and by 7 percent in the professional dietitian category. In
the decade previous to 1968, wages for food service workers had doubled
to $1.68 ,an hour. By 1980, the average wage for food service workers
is projected to be $3.50 per hoUr. High turnover among food service
supervisors and workers is seen as another significant problem. Pro-
ductivity in the food service industry is half that of other industries.
While the annual productivity change in the United States is 4 percent,
increases in productivity in food service are so miniscule as to be non-
existent.

Kotschevar suggests that productivity may be increased through the
use of prepared foods which reduce the amount of time necessary for
preparation. These convenience foods, Kotschevar says, raise food costs
by 5 percent while lowering labor costs by 10 percent. Productivity can
further be increased by waste of labor. More training of food service
workers can help increase productivity.

4. Charles M. O'Connor. "Wages and Tips in 'Restaurants and Hotels."
Monthly Labor Review, (July, 1971), pp. 47 -51

A survey of employees in restaurants and hotels covered by the
Fair Labor Standards Act indicated that table waiters and waitresses
were nearly all classified as tipped employees. In restaurants they
averaged $1.14 an hour in wages and $1.80 in tips. Tips averaged
substantially more in full course restaurants ($1.93 an hour) compared
to other types of restaurants ($1.36 an hour), although wages were
nearly the same ($1.14 v. $1.16, respectively). Waitresses, who out-
numbered the waiters 4 1/2 to 1 on the survey, generally made less in
tips in both the full course ($1.78) and other ($1.33) restaurants
than the men ($2.62 and $1.65, respectively). Other tipped restaurant
employees received substantially less. Bartenders averaged one dollar
an hour in public bars in addition to hourly wages that ranged from
$2.21 in the South to $3.06 in the East. Bus help earned $1.43 an
hour in wages and 42 cents an hour in tips (generally through a
sharing arrangement with the waiters and waitresses) in full course
restaurants and $1.54 an hour plus 12 cents in tips in other restaurants.
Bellmen earned $1.23 and hour in wages and $1.18 in tips.

5. Anon. "Tipping: Travel's Tedious Tax." Cornell Hotel and Restaurant
Quarterly, Vol. 8 (February, 1968), pp. 43-50.

The cost of packaged trips often does not include gratuities. Tips
are resented when they come as a surprise after the guest thinks he has
determined his vacation cost in advance. This problem is increasingly

acute among the growing number of budget-conscious purchasers of packaged
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vacations from the lower middle income and young age groups recently
entefThg the travel market. Tipping is of greater significance to
waiters, waitresses, and bellmen than to other hotel and restaurant
employees. For those who receive them, tips are often largely tax
free because of under-reporting. The tip began as a means of offsetting
a low wage, and the tip credit provisions of the minimum wage law per-
petuates that discrepancy. One way to eliminate tipping is the institu-
tion of a service charge. There is some evidence, however, of'thest
preference for voluntary tipping and resistance to a service charge.

6. R. D. Musser. "Answer to the Tipping Problem." Cornell Hotel and
Restaurant Quarterly, Vol. 8 (February, 1968), pp. 99-101.

The author discusses the no-tipping system instituted at the Grand
Hotel, a resort hotel that caters to conventions, on MacKinac Island
between Lake Michigan and Lake Huron. The no- tipping system was
introduced in an effort to deal with a stringent minimum wage passed
by the Michigan Legislature in 1964. The system was deigned to pro-
-vide salary credits for room and board provided by the resort to its
employees.

The system involves an automatic 15 percent service surcharge on
all guest bills. Employees are paid a small salary and are given an
incentive pay to maintain quality service. Reaction by patrons to the
no-tipping system has been highly favorable and employees make the same
money as they did before the no-tipping policy. While payroll has
increased from $350,000 in 1964_to $850,000 in 1968, the increase has
been offset by employee payments for room and board and colle'ctions
from the 15% service charge.,

Fashion, Style and the Matter of Quality

7. John C. Perham. "The Restaurants That Executives Hate." Duns Review,
(December, 1972), pp. 57-59.

Top business executives are giving vent to their feelings about
the cgrzt state of fine dining. Despite company expense accounts,
executi are appalled attthe dramatic price increases at top rest-
aurants. Exacerbating the situation is the selectivity of luxury
restaurants about credit cards they will accept, with many of the most
expensive refusing to accept any. Businessmen find many of the same
restaurants "complacent and sloppy" with neither food nor service
comparable to their prices. Further, the short shrift given the non-
drinking customer and the intense pressure applied by restaurant staff,
to tip heavily is especially rankling to the businessmen' interviewed.
Finally, some luxury restaurants tend to overbook reservatOns--Some-
times meaning waits of over two hours. The feeling among top executives
is that fine dining is becoming an increasingly rare pleasure.

8. Anon. "Dining Out in America - How Old Ways are Changing." U. S.

News and World Report, (April 20, 1970), pp. 92-94.
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Dining out ii undergoing change that has a profound impact on the
restaurant business. Lunch-time business is booming, but at night,
downtown restaurants are empty, forcing many to close or relocate. With
money so tight these days, Most families can no longer afford the luxury
of eating out. Those who can, patronize either suburban restaurants
or,less expensive, fast food services. Rising cost prices and the
difficulty of finding and keeping reliable help also hurt the restaurant
business. In the future, we may see only the elegant restaurant and
the franchise, fast-service type, with nothing in between.

9. Anon. "Toast Fatewell to the Two Hour, Seven Coarse Dinner."
Advertising Age, (October, 1971), p. 45.

The reEreat and eventual abandonment of the full course dinner is
seen by the author as a result of shifting social customs and habits
and severe economic pressures on the restaurant industry. The declining
tendency of the family to eat as a unit, the trend toward consumption
of less food on an increasing number of occasions during the day--all
suggests the demise of the full course dinner menu. A generation
weaned on fast foods is liable to view the formal dinner with positive
aversion. Increasing labor and food costs have almost completely
undermined the economic viability of the full course dinner menu.

The article foresees the replacement of the full course dinner
menu with a limited selection of entrees of high quality much in the
same manner of the abbreviated menus of France's-four-and three-star
restaurants:

10. Eleanore Carruth. "Restauranteers Need Some Recipes for Survival."
Fortune, (March, 1972), p. 91.

4

A large number of fine restaurants have closed their.doors and some
are speaking of the end of an era. This development is noticeable not
only in New York but in 15 major cities studied across the United 0

States. The difficulties of the fine dining establishment are attributed
to exploding labor costs, union pressures, limited or zero groNIO in
productiirity, rising raw productcosts with meat And'fidh showing the
greatest rise. For downtown restaurants a significant pressure is.
that of ballooning real estate values tith the square foot rental charge
of $6.50 in one area going to $40 when the old buildings were replaced
with new ones. In six years, there has been a 70% increase in prix
fixe menus at New York's very top restaurants while a 50% increase was
noted in a broader sampling of 70 "good to finest" New York restaurants.

Changing styles, makesthe formal restaurant seem "passe" to many
operators and customers.

11; Anon. "The Roadside Gourmet: Pop Goes the Food." Newsweek,
(September 25, 1972), pp. 76-78.

In 1971 there were 35,547 franchised fast food outlets throughout
the United States with a gross of $5.3_billipn. Projections for 1972
indicate a 22 percent increase.to $6.5 billion. The franchise fastEood
outlet or "pop" restaurant is characterized by inexpensive prices and
produce uniformity. According to this article, items of pop restaurants

n "
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are nothing new. "Pop" restaurants cater to the traditional American
taste for hamburgers,' hot dogs, fried chicken, and ice cream. Excep-
tions are relatively new items such as tacos, pizza, and steak. Pop
food's emphasis is on the slick packaging of old staples and the employ-
ment of the most modern marketing and merchandising techniques.

The newest twist in the fast foods industry is the steak house.
Characterized by the same standardized, strictly limited menu, the
steak house offers up a more luxurious decor and higher prices.. The
history of the fast foods indUstry has been one of heady growth. Yet
with many areas now saturated with franchises, rapid expansion seems
less likely. Furthermore, there appears to be an incipient revolt
of franchise owners who are claiming that the parent corporations
elevate prices and restrain trade by requiring them to buy standardized
products. Yet with a one-fifth share of the $30 billion that Americans
spend forlood in All hoteld and restaurants, the "pop" 'restaurant
industry's future seems bright.

12. Anon. "A Palate Revolution." Forbes, (February 15, 1971), pp.
. . ,35,37.

This article deals with the. growing popularity of pizza with the
American palate and its importance in the fast foods industry. Accord--:

ing to a recent Gallup Poll commissioned by Food Service Magazine, the
21 to 34 age group has switched allegience from hamburgers to pizza.
Demonstrating the growing populafity of pizza is the growth of Pizza
Hut, Inc. of Wichita, Kansas, with 700 stores and sales of $22 million
and the largest of the chains, Shakey's owned by Great Western Stores,
with 350 stores and sales of $68 million a year.

,While pizza is not'a true fast food item--it takes 12 to 15 minutes
to prepare -- technological innovations such as frozen pizza buns
(Losurdo Bros. of Moonachie, New Jersey) which when thawed become dough
for an oven fresh pizza are speeding up preparation. Frozen pizza
sales are also expanding with Grand Union supermarkets reporting an
annual doubling of sales and Kraftco, Inc. 'ready to make a major entry
into the frozen pizza market.

13. Anon. "The Importance of Being Greedy." Time, (October 23, 1972),
p. 72.

The article describes the trials and tribulations of the "all you
can eat." restaurant, like the Howard Johnsons's Restaurant in Spring
,Valley, New York, where high,school students,. arrived on one chicken
night '(all the chicken you can eat for $1.,69) and consumed 360 pieces
of.chicken (90 pounds>. Some establishments see the Person who eats
t6o-muth as excellent advertising.

. In addition to catering to galloping gourmands, restaurants that
offer unlimited seconds have to deal with individuals wha smuggle out
food. A managek of a Shakey's Pizza Parlour in California discovered
a patron talking out with 200 pieces of chicken stashed in a guitar
case. 'Despite these difficulties, the "all you can eat" theme seems
to be gaining in popularity throughout the.restaurant industry.

/
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14. Anon. "All You Can't Eat." Newsweek, (October 8, 1973), pp. 89-
90.

The popularity of buffets and smorgasbords with,the eating public
has increased dramatically over the past few years. Restaurants
specialiiing in "all u can eat specials," threatened by sky-cketing
food costs have had t tighten their belts.' HOward Johnson's new
approach advertises seconds on the house" rather than "all 31Ipu can
eat." Some rests ants have been forced out of business while others
have had to r se prices as much as 15 percent since the first of the
year.

15. Anqn. "Waiters on fieel." Newsweek. (December 11, 1972), p. 116.

Putting waiters on roller skates may be the ataUeF to increasing
waiter productivity with two Eastern restaurants point*g the way. The
owners of La Nicoise, a French bistro in Washington,'D.C., hoping to
dispel the traditional stuffiness of French restaur s, placed their

Ili
serving staff on skates for the dinner shift. Acci ts are few, but
on one occasion a chocolate mousse was dropped on a senator. An added

.--

attraction is an hour of cabaret held nightly performed by waiters and
maitre d' --all fon roller skates.

The latest entry into the restaurant 'roller derby is the Eighth
Street Galiery, a pub-like restaurant owned by the Horn and Hardart
chain. Roller skating waiters were introduced as a zany come-on, but
thegimmick'has pr$ved to be a practical innovation.

16. Anon. "Is There Really an Americap'Cuisihe?" Saturday Review/
*I4orld, (November 20, 1973), pp. 28-35.

This article, is a collection of writings describing the contribution
made by various regional kitchens to the emerging American cuisine.
American dooks have adapted cooking skills brought from the Old World
and those learned from the Indians to utilize the new and strange
native foods; they have also created new cooking, baking, and preserving
methods. From a blending of the food habits of many peoples, there is
emerging a true and recognizable American cuisine.

17.: Anon. "Kennedy Center: .3 in 1 Combo." Institutions /Volume Feeding,"
'70 (May 1, 1972), pp. 68769.

Coordination is the key to the Canteen Corporation's operation of
the Kennedy Center's three restaurants -- Promenade Buffeteria (a cafeteria),
The Gallery (an intimate cafe); and LaGrande Scene (haute cuisine). All
teals (over 10,000 a week) are prepared in one ultra modern kitchen
equipped with two especially designed tilting braising Rans with cooking
areas up to 12 square feet and self generating heating units. Quality
standards for food are identical in all three restaurants.

An example of the meticulous coordination involved in Canteen's
'operation is seen in the red snapper With lobster served at La Grande
Scene that, with the ddition of shrimp and scallops, becomes the Seafood
Newburg for the.Gallery. The etch; of the snaPper'are'updtlizad in the

ftwo
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creole sauce for the cafeteria. To insure top quality in the cafeteria
operation, policy requires that at least. one of.the chefs eats a meal
in the cafeteria each day. Executive chef Claude Bouchet inspects the
cafeteria line each morning. Staffing requirements for the three
restaurant operations include a cooking and preparation staff of 25 under
the Executive Chef, 30 in cleaning a maintenance, 35 waiters and cock-
tail waitresses.

18. Vance A. Christian. "Ready Food Research at Cornell." The Cornell
Hotel and- Restaurant Administration Quarterly, 3:1 (May, 1962),
pp. 14?15.

Christian reports on a survey conducted by the School of Hotel
Administration at Cornell University on the production of "Ready Foods"
by food manufacturers for the hotel, restaurant, and institutional
marebt. "Ready Foods" are menu items that Are either paftially or
totally prepared and require only one production operation for serving.

A fesearch program was established to examine the factors of cost,
preparation methods, and customer ceptance of "Ready Foods4. The
goal of the study is seen as deterning the utility of "Ready Foods"
in helping the hotel and restaurant industry deal with the problems of,
increasing labor, food and equipment costs, and the lack of skilled /J

cooking personnel.

19. *C. I. Sayles and H.A. MacLennan. "Ready Foods: The Application
of Mass Production to a La Carte Food Service Using Prepared-
To-Order Food." The Cornell Hotel and Restaurant Administra-
tion Quarterly, 8:12, (August, 1965), p. 21

A rising wage scale, increased food costs, low labor productivi
and lack of skilled help are the difficulties with which the foo
vice industry as a whole must deal. They are especially critical to
food service operations Jai hotels and in high quality restaurants. This

article is a preliminary'report on a research project undertaken by the
Co ell School of Hotel Administration called "Ready Foods--The Applica-
tion f Mass Production to a la Carte Food Service Using Prepared to Order
Food." " dy Foods," according to the article, isa term applied to
food tha has been processed to the point where it can be kept for a
convenient period of storage. Such processing includes packaging the
food in individual portions.

Advantages of "Ready Foods" are numerous and center on the economies
of mass production. One highly skilled chef can supervise mass production
of "Ready Foods" with less highly trained cooks dqing the actual work.
"Ready Foods" allow menu expansion at a minimum additional cost and
allow resort hotels and other hotels .with seasonal peaks and - valleys

in occupancy to utilize their facilities more efficiently. "Ready
Foods" offer hotel restaurant operations' the opportunity to increase
sales Volume-and profits as well as to institute more effective in-
ventory and cost controls. Included in the article are a list of 33 \
"Ready Food" items with portion cost informgtion for various appetizers,
entrees, and desserts:
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20. E. Alexander MacLennan. "Ready Foods Research Advances at Cornell."
Cornell Hotel and Restaurant Administration Quarterly, 8:1
(May, 1967), pp. 114-116.

The article states that a combination of increased labor costs and
scarcity of skilled culinary personnel has resulted in the limited
menu consisting of easily prepared roasts and grilled items--augmented
by a few pre-cooked frozen foods--purchased from food processors. The
Ready Foods concept of on-premises mass production of menu items which
are then individually port ed and frozen for future use is suggested
as an alternative to th eding menu - -a menu of even fewer choices.

Research done by the ornell School of Hotel Administration on the
adaptability of vario s food items to the Ready FOOds/Process indicates
that bases may be sto ed for up to three months with no loss of quality.
Basic sauces may be pt for up to five weeks. The best procedure for
recipes requiring wine is to add half the allotted amount of wine before
packaging and freezing and the remainder during reconstitution. Such
foods as. frenOt fried potatoes or eggplants should be partially deep
fat fried before packaging and freezing. During reconstitution, the
items shduld be immersed in deep fat, allowing the thawing, heating,
and cooking processes to continue'simultaneously. The use of Ready
Foods in a demonstration by the Cornell School of Hotel Administration
suggests that a 27.2 percent departmental profit on hotel restaurant
operations (without the'aid of the banquet trade) is possible as a
result of the utilization of Ready Foods.

21.. H. Alexander MacLennan. "Ready Foods." The Cornell Hotel and
Restaurant Quarterly, 8:14 (February, 1968), pp. 56-68.

MacLennan foresees the introduction of the Ready Foods c cept
as a remedy for the mounting red ink, the decline in food qua ity, and
the radical reduction in menu selections in hotel food service opera-
tions, Ready Foods are distinguished from convenience and other
prepared_foods by several factors. Preparation is in large quantities
and perfdtmed on the premises. As no more than three or four foods .

are prepared in any, one day,, there can be complete supervision by
the =stir chef, a return to classical cooking methods, and no need
for synthetics or food additives. Freezing is employed as the method
of preservatidri and storage, so serving requires a simplified reheating
process. Single portion packaging prevents the quality deterioration
that noyiely accompanies logg perlrids on a steam table: Ready Foods
prepared and packaged on premises can also accommodate local tastes and
different portion sizes.

The adaptability of Ready Foods to the'demands of haute cuisine is
supported7by the use of recipes by Escoffier in testing the viability
of the Ready Foods concept. Start up costs for the implementation of
the Ready Foods concept involves purchase of a blast freezer, increased
zero degree refrigeration storage areal, some reheating equipment, and
larger food inventories. Ready Foods, through mass production, reduces

. both food costs and labor costs per portion and helps avoid food
wastage. Menus can be expanded at minimal costsf and such high profit
items as appetizers; soups, and dess is can receive greater promotion.
One master chef can oversee the enti program of food production and
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exercise close supervision-of the few items prepared each day.
Classical recipes or the chef's own recipes can be incorporated, and
all recipes can start with fresh foods. Local tastes can be catered
to more readily. Finally, greater accuracy can be attained in cost
figures for food production and inventory control.

22. Charles K. Sherck, "Changes in Food Consumption Patterns." Food
Technology, 25 (September, 1971), pp. 50-52.

The author examines changes in food consumption patterns. Cur-
rently the food service segment of the food industry (both institutional
and restaurant) accounts for 30 percent of the American consumer's food
dollar, and this figure is expected to increase to 50 percent. Within
the institutional market, rising labor costs and lack of trained food
service personnel have cauv445arked increase in the use of conven-
ience'foods, frozen ntrees, premade individually wrapped sandwiches,
and other pre-prepare& items. A growing trend in hospital feeding is
the elimination of food preparation as a part of the hospital function.
Food is prepared in individual servings off site, then shipped to the
hospital where it is reheated in microwave ovens. School lunches are
expected to increase from 4 billion to 8 billion by 1976. Within the
restaurant sector of the food service industry, fast foo'd outlets show
the fastest rate of growth.

Socio-economic trends that will affect the food service industry
include educational level, income, travel, urbanization, leisure activities,
number pf housewives working, disappearance of the family meal, and
disappearance- of the three-meal-per-day regimen. Emphasis on the slim
trim look by the young and educated, concern for health, and increasing
emphasis on nutrition and nutrition education will also hive major -im-
pacts on the food service industry.

Marketing

2,3.
.
Anon. "McDonald's for Breakfast? We're Working On It." Advertising

AEL-e, 43 (September 11, 1972), p. 52.

McDonald's, the hamburger fast food franchiser, has begun test
marketing breakfast at some of its outlets located in Chicago, Pittsburgh,
and Washington. The new menu item is a fried esg served on a muffin.
The article suggests that it is doubtful that it will be seen nationally
at every McDonald's outlet as there are over 2,000 outlets and some
franchisees may reject menu additions. Another addition to the MtDo d's

srimeigi is the Tripple Ripple, a three flavored cone,,frozen hard enou ,

so that it can be purchased with the rest of the meal and be soft
enough to eat when it is time for dessert.

24. Anon. "General Mills Open First Betty Crocker Restaurant in Dallas."
Advertising Age, 40 (July 28, 1969), p. 74.

General Mills is opening the first of its Betty Crocker Tree House
Restaurant and Bake Shops in Dallas in Novemeber, 1969. Four additional
teat restaurants are planned for openings by June, 1970, in various parts
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of the country. The Dallas operatioh will sell various baked goods and
20 different kinds of cookies and,will include a cater-counter to sell
takeout foods for lunches.

25. Anon. "Pre-printed Coupon Insert Results Told." -Editorial
Publisher, 104 (July 24, 1971), pp. 31-32.

The article outlines in detail the use_of the pre-printed coupon
insert advertising campaign conducted for Arby's Roast Beef Restaurants.
The campaign centered on getting the customer to try an Arby's roast
beef sandwich. To this end, he was induced by the offer rif a free milk
shake with each sandwich purchase and a coupon. The campaign had a 20
percent response.

26. Anon. "Burger King Drive Has $1,000,000 Promotion Tag.Z Advertis-
ing Age, 42 (September 13, 1971), p. 2.

Burger King Corporation has budgeted $1,000,000 for a Saturday
morning and prime time series advertising campaign. The network drive
will be primarily directed toward a Saturday children's series and will
introduce a new animated consumer spokesman dubbed 7The Burger King"
and a new theme "where kids are king." In addition six theme
book covers will be distributed. This new campaign cates a shift
in emphasis from the adult market to the children's market. Burger-
Icing.entered network TV in the spring of 1971.

27. Anon. "Pizza Hut Has Basketball in '72 Ad Plans." Advertising
Age, 43 (April 17, 1972),, p. 85.

/ .

Pizza Hut, Inc. moves into na
1972 centered on sports and especi
all-star basketball classic carrie
Computerized ballots are available
17-Aill include 18 minutes of commerci

net, to national advertising; its fir

ional advertising with plans Ior
lly on its sponsorship of a college
by 120 TV -stations across the cduntry.

local Pizza Huts. The special
s. Pizza Hut, Inc. is relatively
t campaign began in 1970.

28. Anon. "Shakey's Opens Ifs BigAd Guns on Hamburgers, Chicken."
Advertising Age, 42 (December 27, 1971), p. 3

Shakey's Pizza mounts
designed as 1 frontal at the two
McDonald's oid Kentucky Fr Chicken.
two giants, with advertising budgets of
respectlyely, to convince the American.
which point Shakey's hopes to persuade
alternatives to hamburgers and c icken.
million.

a new advertiSilqg campaign

leaders in the fast food business,
The strategy isgito allow these
$25 million and $10 mil, ion

family to go out and eab, at
the family that there are better
The 197g budget is set at $3

The theme of the ad campaign, ey s Feeds You Fun," projects
Shakey's as a cross between a family eating place and a beer hall with
heavy Gay 90's motif.

29. Anon. "Church's Initial Campaign Tests in Dallas--Fort Worth."
.;.$,Advertising Age, 44 (June 25, 1972), p. 31.
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Church's Fried Chickefi', Inc., with 500 outlets in 23 states will
launch its first advertising campaign in June of 1973. Church's dis-
tribution strength is mainly in the Southeast and Southwest. The ini-
tial test will utilize radio and TV in the Dallas-Fort Worth area. The

theme of the advertising campaign will be "The golden test of Church's
comes ringing through." Text expenditures are expected to exceed
$200,000 in a 12-month period.

30. Anon. "Pup 'N' Taco TV Strestfes 'Fun' Image." Advertising Age,
42 (September 7, 1971), p. 18.

Pup 'n' Taco,Drive Up, operator of 50 fast food outlets in the
Los Angeles area, initiated a $100,000, five-week TV spot campaign
oriented towards prompting hot dogs and tacos as fun to eat. Hot dogs
are seen as associated with rich "good times" as ball games, picnics,
and circuses. This is the chain's first major advertising campaign.

31. Anon. "International Pancake House TV Spots Use Grid Action."
Advertising Age, 42 (September 27, 1971), p. 8.

International House of Pancakes, Inc. initiated an advertising
campaign for the 1971 football season, to prombte sales of official
miniature helmets at participating restaurants in the national chain.
Televisionpots in 90 markets plus full page advertisements in Boys
Life and Seholastic will be employed. Seven advertising agencies
served cooperative groups of frahchise owners i# coordinating and
supplementing national materials. Budgeted expenditures for the In-

ternational House of Pankcakes advertising program in 1971 were $1,000,000,
and $10,800,000 when local cooperative efforts were added.

32. Anon. "New Concepts Work for Steak and Brew." Advertising Age, 44
(April 9, 1973), p. 46.

The success of Longchamps, Inc.'s Steak and Brew chain, which has
expanded to 50 locations within the heavily populated East Coast cor-
ridor, can be, according to the article, attributed to its emphasis on
the preferences and budgets of the young. Steak and Brew outlets are
designed with an English pub motif and with heavy emphasis on infovaaleity--
Ita casual place where you can almost hang out." The menu is limited so
that the check won't get out of hand. F ermore, Steak and Brew
employs the concept of unlimited bread alad, plus all the beer,
wine, or sangria a person can drink. = a result,, Steak and Brew'e
clientele is the young, the working clan= family, and surprisingly, the
upper class at leisure time. Average sa es for the 29 company-owned
units is $950,000 - -all at locations where restaurants had previously
failed.

33. Anon. "Two Admen Customers of Tea Room Create Ads for Owner, Fee
, is Food." Advertising Agee, 40 (No ember 10, 1969),'pp. 78,80.

This article discusses Sing campaign foi a mid-
Manhattan restaurant, the Russian Tea Room. The campaign was designed to
change the image of the restaurant from that of finger sandwiches and
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petits fours to that of a sophisticated specialty restaurant. Full
page ads in the New York Times emphasized menu entrees, and the reaction
has been impressive. The.campaign was created by two advertising firm
executives as a "due bill" arrangement (that is, in return for food and
services from the restaurant).

34. Anon. ',Customers Know More About You: Are You Learning About Them?"
Institutions, (April 15, 1973), pp. 68-79.

Patron research often deals with demographics rather than patron
attitudes. New researdh services can expand these boundaries with such
methods as a patron dairy approach or behavioral research. A customer's
reasons for his choice are often multiple and complex. Food services
can only benefit /ram a ful r knowledge of the customers and their
preferences.

Burger Biggie; a carry-o t franchise chain, found that its position
of area dominance was beginning to decline. Using market segmentation to
get at the causes of then decaying popularity, they were able to define
cleanliness and high prices as the areas needing improvement. They
embarked on a program of positive corrective action and subsequently
began to regain the market. Market segmentation can be effective not
only in such defensive action, but also to probe the market ability of
new concepts or new avenues for existing operations.

35. Francis R. Salle. "Computer Evaluation of the Restaurant Site."
Cornell Hotel and Restaurant Quarterly, (November, 1968), pp.

25-31.

....t.0,

This article reports the use of a computerized mathematical model
to aid in site selection Quantitatively, factors incorporated in this
model include population, income, advertising budget, number of cadi-
petitors, and traffic volume. Qualitative factors such as neighborhood
characteristics, ability of the manager, and site visibility are
quantified with a 1 - to - 10 scale. Five models were origihal4
constructed for (1) general restaurants, (2) drive-ins, (3) hamburger
places, (4) cafeterias and (5) specialty restaurants. 'Subsequently

21

a sixth model for hi way restaurants was developed, and specialized
models were construe ed for a number of franchised restaurants. Actual
empirical values (such'as traffic count: 12,000; the 'number of parking
places; or distances to motels) are substituted in a complex set of
equations. Computer solution of these equations results in a dollar
volume prediction that has so far been highly accurate. The model is-
useful not only in selecting new sites, but also in evaluating current
operations and analyzing potential for new volume. The accuracy of the
input data is of critical importance.

D. Fast Food and The Specialty Restaurant

36. Anon. "Restaurant Industry." The Wall Street Transcript, XLII:
7 (November 12,11973), pp. 34929-25008.

A round table discussion presents the views of five security analysts
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who have specialized in the restaurant industry. The participants are
Alice J. Bradie (Paine, Webber, Jackson and Curtis, Inc.), Carl F.
DeBiase (Moore and Sehley, Cameron and Co.), Richard Reiss, Jr., (Hayden
Stone, Inc.), Alfred L. Simon (Sanford C. Bernstein and Co.), and Janet
W. Tanner, (Aetna Life and Casualty Insurance Group).

37.- Alice J. Brody. "MacDonald's: A Security Analysis." Research
Department, Paine, Webber, Jackson and Curtis (1973)

Virtually every market MacDonald's has entered, fpm rural to
urban, has proved successful and now accounts for an 11 percent growth
compounded since 1961. Revenues are derived from licenses, rentals,
service fees, and operations. Food sales estimates are accounted for
as follows: hamburgers, 49 percent; french fries, 15 percent; fish
sandwiches, 7 percent; beverages, 23 percent; and desserts, 6 percent.
Food costs typically range from 36.5 percent to 37.5 percent of sales.
Daily inventory assists in maintaining minimum waste. Payroll, assum-
ing a $2.00 minimum wage, is $300 per day with payroll cost accounting
for approximately 21 percent of sales.r\Advertising and promotion
requires 4.5 percent of sales with 1 percent going for national adver-
tising and .5 percent for in store promotion. Prospects for MacDonald's
continued growth in sales and profits appear bright, but the fast food
competitive environment is becoming increasingly more difficult with
only the best run firms surviving. MacDonald's expansion is seen as
virtually self-funding because of high profits and favorable cash flow.

38. Richard Reiss, Jr. The Specialty Restaurant Industry. Research
Department, Hayden Stone, Inc., (February, 1973).

Reiss sees the specialty restaurant as having four basic sets of
racteristics: (1) common ownership bonds; (2) centralized control

wi h decentralized matagement; (3) easily recognizable, proven format;
and (4) competitive prices, limited menusnd low labor content.
Within the overall specialty restaurant fOrAt, he sees four categories:
(1) fast food, (2) coffee shops, (3) dinner houses, and (4) miscellaneous.
Six facts are crucial to the success of a specialty restaurant: (1)

real estate and site selection and development expertise; (2) acceeo
to permanent capital for new unit expansion; (3) creation of material
or regional franchise (brand) through standardization of operating
procedures and standards, national, regional, and local advertising
'and marketing; (4) superior management training and compensation
prograbs; (5) strict operating and financial control procedures; and
(6) the discipline to 'stay w4th a proven operating format and restrict
expansion to manageable proportions. Reiss reviews five firms in
depth: MacDonaWs, Sambots,-and Pizza Corporation of America, Denny's
and Emereona's Ltd.

39. Douglas.J. Tigert, Richard Lathrop,and Michael Bley. The Fast
Food Franchise." Journal of Retailing, (Spring, 1971), pp.
81-90. V

In January, 1969, a 25-page^questionnaire was mailed to a panel
of 1000 homemakers. The 85 percent returns gave information on fast
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food chicken purchases, and a well-defined demographic profile of the
heavy user emerged: a full-time. worker; young; in a family with slightly
more children than the sample's average; and in a fatily with a
significantly higher family income than sample average-but"with ayerage
educational and occupational status. Further, data regarding life style
indicate a homemaker who seeks excitement, is concerned with how she
looks, is less concerned about homemaking and cooking, is not particular-
ly oriented toward her home and children, and is active socially. The
authors conClude'that "she is the stereotype of our modern, suburban
housewife."

40. Leon P. Ullensvang. "Food consumption Patterns in the 70's." Vital
Speeches of the Day, 1970, pp. 240-246.

The past dpsde has been a period of remarkable change, especially
evident in our changing food patterns. The consensus prognosis for the
1970's is continued change. Rising education and income,levels, greater
mobility and leisure, the growi9 number of working wives and the de-
velopment of technology and mass media will all have a tremendous impact
on our food habits. Family meal patterns are rapidly changing while the
quest for convenience and greater diversity continue. The ways in
which food is acquired and prepared are also changing, with growth
occurring in large chain units, small convenience stores and away from
home feeding.

The basic forces which will affect product success in the future
are hedonic satisfaction, convenience, changing meal patterns, and
eagerness to try new products regardless of their origin. Consumer
needs will be more intellectual, reflecting new life styles and the
affluent mentality. Marketers must be quick to spot changes, interpret
them into meaningful products and services and deliver these products
in such a way as to elicit positive responses.

41. Anon. "Record Results on the Menu." Financial World, (May 16,
1973), p. 23.

One firm that has successfully capitalized on the fame of its
()liner is that of Gino's, Inc. Owned in part by Gino Marchetti, a star
defensive end with Baltimore Colts. The company which has 342 units, all
company owned, is located mainly in Maryland, eastern Pennsylvania,
Delaware, New Jersey, and the Washington, D.C. area. Its menu consists
of Colonel Sander's Kentucky fried chicken, hamburgers, and other
complementary fast food items. Sales in 1972 were 128 million dollars.

Attempted expansion into Connecticut and the highly competitive
Los Angeles market resulted in a 1.8 million dollar loss when the
company divested itself of the 21 unprofitable units in these states in
1971. Gino's now concentrates on its mid-Atlantic market. Expansion
plans center on Rustler Steak Houses,'economy steak houses, and en-
couraging results with 'the 22 units presently in operation have led
the company to project the opening of 200 additioanl Rustler restaurants
in 1974 and 1975. First quarter earnings in 1973 were a 43 percent
year-to-year advance on a 25 percent sale gain.
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42. Anon. "FF Helps Feed Vacationers at Disney World Complex." Quick
Frozen Foods, (February, 1972), p. 35.

Disney World, the $400 million entertaintent complex about 20 miles
southwest of Orlando. Florida is the fast food company's Nirvana.
Designed to be self-contained, Disney World will include five hotels
and enough restaurants to feed the thousands of hungry tourists expected
to stream through the entertainment complex when Phase I of its building
program is completed. Fast food companies already involved are the
kitchens. of Sara Lee which operates an old fashioned bake shop on
Main Street U.S.A. and the Florida citrus industry through its Sunshine
Pavilion.

43. Anon. "The Bigger They Are..." Forbes (Gebruary 15, 1972), p. 21.

The article examines the giant $2.4 billion food conglomerate
General Foods' retreat from the fast foods industry. The corporation
announced the closing of all of its 70 Rix Systems Inc. hot roast beef
restaurants and the closing of at least 100 of its 1,200 Burger Chef
units.

Reasons given for failure were the inability to attract customers
into Rix stores and the loss of key top management personnel in both
Rix and Burger Chef divisions. Adding to General Foods' woes was its
discovery that long term lease committments are debts, especially if
the, store fails. Pre-tax losses for General Foods in its fast food
ventures totaled $83 million, or nearly one dollar per share after
taxes.

44. Anon. "Rix, Burger Chef failures leave GI' with a Bid Taste."
Advertising Age, 43 (February 21, 1972), p. 130.

.Difficulties in General Foods fast food outlets have resulted in
the. closing of all 70 of the Rix Roast Beef restaurants and over 100
Burger Chef units. GF acquired Burger Chef in 1968 at which time there
were 700 units, 20 percent of which were company owned. By 1971 there
were 1,200 units and 34 percent were company owned. Despite a "new
strong management team" installed by GF, a $47:million net loss write
off in the third quarter was found inevitable.

General Foods' difficulties in the fast food industry has been
attributed to inexperience in the field, and the loss of key executives
in the Rix and Burger Chef systems.

45. Anon. "yell- Done!" Forbes (June 1,.1973), pp. 32-34.

The article deals with a recent situation in which Dunkin Donuts,
($]27 million in sales) the franchise food outfit, fired its certified
public accountant, Price Waterhouse, a prestigious "Big Eight" CPA firm.
Price Waterhouse ha pl insisted that Dunkin Donuts adopt a more conserva-
tive accounting pfocedure for interest on short term notes. Upon
opening a new shop, Dunkin Donuts generally borrowed money to cover all
construction and equipment expenses usually in the form of a seven -
year'note. Interest on the note was divided equally over,Seven years,
rather than treated as a traditional mortgage (i.e. initial high
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interest payments declining over the life of the mortgage). This
accounting policy inflated reported earnings 4 percent in 1970, 9
percent in 1971, and 11 percent in 1972. As Dunkn Donuts is in the
midst of rapid expansion, the inflation of reported earnings would
increase at even a greater rate. Dunkin Donuts made the suggested
change in accounting practice and then fired Price Waterhouse.

The Securities and Exchange Commission now requires the filing of
Form K-8 when a corporation changes auditors.' The corporation must
report the change and file a statement listing any material differences
over accounting policy that had occurred in the preceding 18 months and
whether these disagreements were resolved to the auditor's satisfaction.
The ex-auditor then must file its own affidavit stating whether or not
it agrees with the company's version of the dispute. Thus disputes
between corporations and auditors are now public, offering some modicum
of protection to the investor.

46. Anon. "Colonel Sanders Spreads His Wings." Business Week, (Janu-
ary 24, 1970), pp. 47-48.

Kentucky Fried Chicken is attempting to scale the walls of that
traditional custom of fish 'n' chips--Great Britain. Colonel Sanderks
Kentucky Fried Chicken has 14 shops in Great Britain, most of them 'located
in London.' The British operation is operated through a franchise
agreement with two Britishers, Brian Balachin and Keith Boorman. Plans
call for the opening of 100 additional outlets throughout the United
Kingdom.

47. Anon. "General Mills Plans Brussels Restaurant." Advertising
Age, 40 (September 22, 1969), p. 8

General Foods plans to open a fast food restaurant in Brussels
this month in a joint venture with Belhaize, Belgium's largest retail
food chain. The restaurant will have a limited menu featuring roast
beef sandwiches and will have sit down and carry out service. This
unit is the first to be opened under an agreement with Performance
Systems, Inc. giving General Malt exclusive franchise rights to develop
Minnie Pearl chicken and roast beef concepts in Europe and the British
Isles. An additional fast food restaurant concept is being tested 'by
a General Mills English subsidiary which opened Smithy's, a restaurant
featuring carry out chicken and chips located in London.

48. Anon. "Will Big Mac Meet Its Match in the Land of the Rising Sun?"
Forbes, (May 15, 1973), pp. 118-130.

The reputed fast food invasion of Japan may in fact be a route of
the American corporate invaders. The Japanese market would 'seem ideal
for the fast foods franchisers- -100 million peqple who spent over $10
billion in 1972 in more than 300,000 restaurants, mostly "mom and pop"
operations. Corporations lured by this market include General roods
Burger Chef, McDonald's, Dunkin Donuts, United Brands A & W, International
Multifoods' Mister Donu International Dairy Queen, Pizza Hut, and
Britain's Wimpy Ltd. ster Donut, Dunkin Donuts, A & W, and Wimpy have
simply licensed their stems to Japanese companies *orking on a straight
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.royalty basis. Burger Chef attempted to go it alone with disastrous
results. Most other corporations have wisely affiliated themselves
with Japanese trading companies.

Problems confronting American fast food corporations in Japan are
uniquely different from those encountered in the U.S. McDonald's has
had to deal with blatant imitation. One local hamburger chain, Lotteria,
builds its outlets to look identical to McDonald's with the exception of
name and colors. Shortages of skilled manpower and qualified-franchises
have forced American companies to delay outlet openings and to place
increasing emphasis on 'company owir_outlets. Severe beef shortages
due to government import quotas Ofernment protection of domestic
beef raisers make providing outlis with the required food in the
necessary quantities a significant problem.

Furthermore, finding proper locations for outlets poses a signifi-
cant problem. Real estate is at a premium in Japan and successful
outlet locations must be located in downtown shopping districts. Pur-
chase prices of land is prohibitiye and rental rates are being driven
up by competition among fast food companies. Expansion plans are
seriously behind schedule.

E. Some Views of the Future

49. Jay L. Doty. "Outlook for the Restaurant InduStry."' Cornell Hotel
and Restaurant Association Quarterly, (May, 1971), pp. 21-22.

According to Doty, sales in the restaurant business have risen at
an average annual rate of 6.5 percent since 1965 as compared to 6
percent for expenditures at retail food stores. Luxury food service
accounts for 20 percent of the food service industry's dollar sales with
91 percent of all establishments in this category independently owned- -
indicating the viability of this concept. Eighty -two percent of all

restaurants are located in downtown areas while the major population
shift has been to the subUrbs. Difficulty commuting back to the city
at night, fear of crime, and high prices have forced many restaurants
to shift their emphasis to the lunch-hour customer. Rising prices,
shortages of skilled labor, low productivity, and, the inability to
utilize saving devices have placed the service intensive restaurant in
financial straits.

The fast food franchise sector of the food service industry has
experienced tremendous growth with more than 40,000 franchise outlets
in 1969 accounting for $5 billion in sales. However, the fast food
franchise sector also has been having difficulties. Among the causes
are (1) the exploitation of the franchise concept by promoters long on
marketing expertise but short on food service experience; (2)
administrative and financial know how; (3) the acceptance of unqualified
recruits in attempt to boost franchise sales and (4) the substitution
of franchising for management talent. In the scramble of franchise
expansion there has been much inept choice of sites. The neglect by
the parent corporation of established franchisees has led to franchiAe
revolts and the withholding of royalties. Further, questionable
financial practices and accounting systems have misled investors about
the actual financial position of franchising systems.
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With a tightening market and" government regulation, xelorM in the
fast food franchise sector can be expected. The author predicts that
the, current 80 percent- 20 percent division J.n the 'food service in-

dustry between fast food outlets and luxury establishments will continue
to widen: Fast food establishments can be expected to make greater
inroads into the retail food market.

50. Edward J. Smith. "The Quiet Revolution." Cornell Hotel and.
Restaurant Administration Quarterly, ( May, 1962), pp.
7-13. *,

The rapid revolution in the food service industry is, like an ice-
berg, most powerfully felt beyond the eyes of the customerin'the
kitchen and on the managerial levels, Changes in the restaurant
industry are happening for numerous reasons; large restaurant companies,
which are increasing in number and taking a growing percentage of the
market, are in the best position to take advantage of these changes,
as they have better resources and more capital available.

The author draws parallels between the evolution of-the grocery
store and the restaurant industry. The grocery store, has balanced
high overhead and payroll costs by expanding sales volume, reducing
customer services, and utilizing collective purchasing. The restaurant
industry has only begun the fight to keep payroll and food costs
down. Frozen prepared foods are one weapon several companies are try-
ing in this battle. In John R. Thompson's experimental cafeteria, 75
percent of all sauces, entrees, gravies, and desserts are prepared in
the company's frozen food plant. Customer reaction has been favorable,
but food' cost reduction can be ascertained Znly.affer the system:is
incorporated on a larger scale.

51. Roslyn Willetts. "Trends in Food Service." Food Technology, (May,
1973), pp. 99, 102

The two major trends in our society(1) an increase in mechanical
and electronic control,,numbers-oriented record keeping and.report filing,
and (2) an increased awareness of individuality and ecology and a desire
for organic food and informal living arrangementswill affect food
service in the future. Work organization will increasingly offer workers
greater responsibility and flexibility, and this will result in increased
productivity and satisfaction. Computers will do routine work, particular
ly in the fields of food distribution and planning cyclical menus. The
greater emphasis on ecology will occasion more trash, recycling and air
pollution prevention arrangements. Attention to more individualized
nutrition and less organized eatking patterns will result in more individual
choices of, for example, raw or lightly cooked foods. Preparation of
foods will-be simplified, and sew cooking methods and vessels will'appear.
Preparation, in large-scale operations make Optimum use of labor; resource
and equipment. Low priced microwave ovens will revolutionize institutional
feeding. And glorified self-service should increase. ,Portable buffet
equipment will allow for varying thelbod or theme as will' the change
to many-small dining rooms" Behavioral research and.manipulatiori will
open many possibilities, and as "consumers" of these new techniques, the

4)
.
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public must stay ahead of the manipulators.

52. Authur C. Avery.' "The Shape of Food Service to Come." Institution/
Volume Feeding, 70 (May 1, 1972), pp, 83-95.

..

The author sketches the shgpe of the fopd service industry in the
year 1986. The food processing industry will be completely automated.
One individual will.be capable of running a 10,000-meal-a-day commissary.
Computer controlled, automated equipment will run the food processing
operation from store room to clean up as well as take care of inventory
control and the reordering process. In addition, the computer will
handle all records, write all necessary business reports (including the
annual report), forecast requirements, and perform all cost accounting
duties.

The restaurant of 1986 will be completely automated. Customers
will dine in a computer manipulated environment of aromatic and visual
stimuli. They will stand before lighted menus picturing various entrees
and punch oueselections at order stations. Within 2 1/2 minutes they
will be served the meal via conveyor belt running within the wall and
stopping at the proper table. Dish bussing commences upon the customer's
arising from his seat. Dirty dishes move onto a conveyor belt within
an adjacent wall. The dishwashing process is completely automated. A
20C-seat restaurant will require four employees mita manager. Avery
notes that much of the technology of this futurigtic design for 1986 is
currently available.and ready for implementation.

53. Alfred N. Califano and Allen Weiss. "The Turbulent Food Service
Industry." Management Advisor, (July- Atfgust, 1972),!pp. 38-43.

The food service industry has changed tremendously since mid-,
century. The industry has a:tremendous impact on'the economy as it buys
almost 20 percent of all the food produced in the United States and
accounts for purchases of over $700 million of equipMent.annually. In

turn, the industry is heavily influenced by the state of the economy
and changing life-styles. It is presently experiencing a profit
squeeze caused by inflationary pressures and aggravated by consumer
resistance to rising prices, rising labor costs, and painfully high
restaurant rents.

The food service industry is turning to convenience foods as the
principal solution to the profit squeeze. These foods require less
skilled labor and less kitchen space. The systems approach answers
the need for the coordination of all the required functions.

54. Mary BralOve. "Most People Have No Taste; It's Been Lost in the
Process." The Wall Street Journal, (April 30, 1974), p..1.

Food'tanufacturees have discovered that consumers have become so
accustomed to mass produced, artificially flavored foods that sometimes
'real,..natural flavors are found to be Objectionable. Consequently,
flavor designais'ere moving away from a fresh- flavor bias. This raises

-- the distinct possibility that food analogs and other manufactured
foods may become increasingly acceptable.
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55. Edward L. Perkins and William S. Penn, Jr. "Special Food and
Equipment for the Food Seririce Industry." Food Technology,
24 (September, 1970), p. 970.

i

The food service industry is exper encing an industrial revolution,
substituting production line labor for raft labor and substituting
capital for labor. Extensive change is occurring on both the operational
and structural levels. Structural change is primarily consolidation,
both horizontal, and vertical, with an emphasis on the "systems approach."
The major focus of the industry will be on convenience foods. Accord-
ing to a recent survey by Volume Feeding Management, up to 50 percent of
the units are already using certain types of convenience foods and
the outlook for the future is a steady increase. Most outlets combine
convenience and conventional foods in sbme sort of "mixed system."
Equipment in the next few years will probably see the advent of full-
line suppliers, the present lack of which is hampering innovation and
systems development. In their conclusion, the authors single out
convenience foods, custommade products, and multiple packaging options
as major forces in the future. They also see food technologists as
playing a vital role in completing the food service revolution.

qt,

56.- Carol Walek. "Monorail Meals." Food Technology, (September, 1972)
pp. 30-34.

St. Elizabeth Community Health Center in Lincoln, Nebraska, has
changed the traditional health-care feeding for its.208-bed unit by
instituting Monorail (an automated cart transport system), an assembly-
line-type kitchen, and galleys on each floor equipped with microwave
ovens, roll-in refrigerators, and other necessary appliances. In the
main kitchen, food is prepared, portioned, wrapped, and quick frozen.
On the day of service, appetizers, salads, and desserts are prepared.
All items are assembled on trays and transported to flobr galleys where
the final_preparations are made. Utensils and carts are cleaned and
sterilized before re-entering the kitchen'.

This system provides a wide range of selections even for patients
on restricted diets. It takes only 45 minutes to prepare the meals for
the patients on an entire floor. And food costs have remained as low
as in the more traditional systems--approximately 50c per meal. The
quality and variety of food available at any hour of the day is seen
as an improvement by both patients and staff.

57. Betty Ronan. "A 'Cooking Street'--Is It a Possible Food Prepara-
tion System?" Journal of the American Dietetic Association,
63 (October,'1973), pp._417 - 418.

One German equipment company has developed a "cooking street," a
line-up of high volume durable cooking equipment which is totally
automatic except for the loading of bulk raw food. The arrangement of
the equipment (deep-fat fryer, steamer, water cooker, and broiler) is
variable, and it is available in two sizes. This system offers
efficient use of kitchen personnel--two workers can man five pieces of
equipment and in one institution 5,000 guests were served by a staff of

9(
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nineteen. The system may be used to prepare food for immediate service,
in which case it is automatically transferred.to heated containers and
conveyed to the distribution point; or it may prepare food for freezing,
to be reheated later, often at a "satellite location." This seems to
be the trend in Ger.many. After cooking, the food is automatically weighed
into steamtable pans, covered, quick-frozen, and stored.

98
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FOOD PROCESSING AND PREPARATION EQUIPMENT

AS IT SHAPES THE.FUTURE

OF FOOD SERVICE

Introduction

. The operation of food processing and preparation equipment is

primarily governed by,the rates at which heat and mass can be trans-
. /--

ferred to or from food. Therefore, it is appropriate to include with

this paper a brief but technical discussion of the basic modes of heat

transfer-conduction, convection, and radiation. Since the balance of

the paper is much less technical, however, we have, chosen to place this

discussion of heat transfer modes in an Appendix. In addition, we have

also included a Glossary of terms normally associated with heat trans7

fer and used in this paper.

We begin with a discussion of past, present, and future research

activities in heat transfer, placing particular empftasis on areas that

are of specific importance in food processing and preparation. Then .

we review the equipment already available. In our conclusion, we pre-
(

dict the impact of engineering technology on future trends in food

preparation and processing equipment with particular reference to

those areas that require additional research.

100
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Research in Heat Transfer

*0

During the past 30 years, an extensive research effort has been

undertaken by universities, industries, and government laboratories to

further an understanding of the basic phenomena governing nearly all .

aspects of fluid mechanics, and heat and mass transfer. A summary

paper and a projection of future trends has been presented by Sabersky

(41). A great n er of these research activities focused on problems

associated with the ae .space and nuclear power industries where a

precise knowledge of these phenomena is essential. Topics of particu-

lar interest to the food industry include

1. Property Evaluation. Standardized tests have been developed

, the determination of the ermal conductivity, thermal dif-

fusivity, and specific heat of rious food substances, and the

values of these properties hav een published,in the technical

literature. Extensive work ha also been devoted to a determine-
.

tion of the radiation propertie of surfaces. In fact, there is

1

considerable interest'at present in th determination of the di-

electric properties of foods because o the increasing use of

micro-wave heating.

2. Prediction Techniques for Rates of Heat Transfer. The ac-

curacy of the predfction of the ratio of heat transfer for complex

as well as simple situations has'greatly increased in the past

few years. Part of this improvement can be attributed directly to

10
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the availability of more accurate thermal property values, discussed

4r
in Item 1 above. Significant improvements have also been

made in our ability to predict the values of the convective film

coefficients for complicated flow systems, but more research is

still needed in both the areas of forced and natural convection

turbulent flows. Although more sophisticated analytical techniques

have been develOped, the major contributions can be attributed to

the development of numerical techniques for the solution,of heat

transfer problems and the use of the digital computer inperform-

ing the calculations. The application of these techniques for

conduction heat transfer are well documentated in the technical

literature, and they are currently being developed and refined for

app catinn in the solution of fluid flow and convective heat

transfer problems. These numerical techniques thus enable heat

transfer rates to be determined in complex geometries and with

variable thermodynamic properties, conditions which are often en-

countered in the commercial food industries.

3. Simulation of Processing Equipment. In food processing equip-

ment, several different modes of heat transfer occur simultaneously,

many times when-selzeral different fluids are present. Examples of

such units are heat exchangers, evaporators and condensers. To

optimize the design of these units, numerical simulation procedures

have been established that help determine the equipment character-

istics at off-design operating conditions and its response to trans-

ient changes in the operating. arameters.

4. Instrumentation. Items 1-3 have dealt mainly with the-predic-

tion of rates of heat transfer and the performance of heat transfer

102
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equipment. An evaluation of accuracies of these predictions

can be obtained only through a comparison with experimental

results. The development of devices for measuring temperature,

fluid velocities, and heat flow as well as the thermal properties

noted in Item 1 has been rapid. The aerospace and nuclear

industries have been particularly concerned with securing accurate

remote sensing devices, as well as data acquisition and analysis

systems. Stable electronic packages that process signals from

thermo=couples and thermisters for temperature measurement, and

hot film, hot wires, and laser Doppler anemometers for velocity

measurements have assisted greatly in the design of experimental

studies.

Basic research into the fundamentals of heat transfer has resulted

in the introduction of many new pieces of equipment. The microwave

oven and the heat pipe are just two examples of equipment that will

make a considerable impact on the food preparation industry in the

future.

Microwave ovens have been commercially available for several years.

Their energy is generated by a magnetron tube and directed into the

oven's heating cavities. The rapid reversal of the high frequency field

,causes electrically polarized molecule's in the food to oscillate, result-

ing in molecular friction and heating. The key to effective design and

operation of microwave oven is to exclude all materials that tend to

absorb microwave energy from the oven cavity, other than the food to be

heated. The temperature distribution in the food will not be uniform

because of local variation in the di-electric properties; thus local hot

spots will occur in the food. These hot spots can result, in irreversible

103
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damage to the food at these location. (Microwave ovens are discussed

in more detail on page 93.)

The basic heat pipe is a closed container which contains a capil-

lary wick structure and a small amount of vaporizable fluid. A sketch

of a heat pipe unit is shown in Figurd 1. The unit consists of a heating

section where the fluid is vaporized, a cooling section where the fluid

is condensed, and a wick structure which transports the fluid from the

cooling end to the heating end. Extremely high rates of heat transfer

are obtainable with the heat pipe, and the surfaces of the units remain

at an essentially uniform temperature. The value of the temperature

is controlled by the selection of the fluid and its operating pressure.

NEAT NPOT HEAT OUTPUT

NAPOA LOA I I

7 Or" -2 LI

IJOUID RETURN

Figure 1

le

Basic Heat Pipe Configuration (21)
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Food Processing and Preparation Equipment
0

A discussion of equipment currently available in the food pro-

cessing and preparation industry follows here. We also intend to

mention the equipment needed for the storing and thawing of food.

Freezers and Refriorators

Freezing and refrigerating food products have be

means of food preservation and storage for many years now. With the

advent of central commissaries and. food satelliting systems, however,

freezing and refrigeration are being applied more and more in conjunc-

tion with the fodd preparation industry. Refrigeration and the various

types of freezing can be classified into two categories: "initial"

and "holding." Initial freezing takes food from its fresh or prepared

-

state to its frozen state, after which it is held in freezers. The

various methods used to accomplish this process are discussed below,

Long with the advantages and disadvantages inherent in each freezing

method. ,

Plate freezing. This method of freezing has been commonly used
,

for many years with few changes. The refrigeration equipment is com-

posed of an evaporator, where heat is transferred to the refrigerant;

a compressor; a condenser, where the heat is ejected,to the Aurroundings;

and an expansion valve. The evaporator is located in the walls of the

refrigeration chamber and has the lowest Aerature in the cycle.

Plate freezing is a very 'slow method of freezing because heat must be
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conducted outward through the product, then transferred-v convection

through the surrounding air to the refrigerant-carrying coils located

within the chamber walls. For this reason, its popularity as a means

of initial freezing is decreasirg in favor of more modern, rapid methods.

Plate freezing is still widely used, however, for holding frozen foods

beCause it is simple and relatively inexpensive.

Although there have been no dramatic changes in the plate freezing

system, the units on the market now are much more sophisticated than

their predecessors. New refrigerants, better insulation, and more

efficien& evaporator and compressor designs have reduced the amount of

room required in a cabinet for the equipment thereby allowing more

freezer space for a given outer envelope volume.

When using these units for holding, one must take precautions td

insure that the equipment is not left without power for a significant

period. Many of the new units are equipped with high-temperature sen-

sors, telephone dialing units, and auxiliary power supplies that can

be switched automatically or manually to provide electricity for the

,freezer.

Blast freezing. Blast freezing, along with other systems yet to

be 'described, has been designed to accomplish initial freezing. This

method utilizes A mechanical system with enclosed refrigerant to pro-

vide low-temperature air, generally -35 F, to the freezing chamber at

a high velocity in order to speed the transfer of heat from the pro-

duct. To provide even temperature distribution and maximum exposure

of the product, blast freezing utilizes a series.of baffles.

Some of the advantages of blast freezing follow here:

to
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1. High density products with a large physical plane geometry

can be frozen in a short)time.

2. Packages of various sizes ,ean be processed, even when inter-

mixed.1

3. The temperature of the air stream can be maintained at -35 F

so that .the introduction of warm products will not raise the

temperature-of the chamber.

4. After the initial investiment for equipment and installation,

operating costs are nearly constant, except for the cost of

electricity. (The higher the volume processed,'ihe lower the

unit cost for freezing.1

There are some disadvantages to this method, however, and they

follow:

1. A large ount of physical space is required for blast freez-

ing installation.

2. Its large :lumber of relays, interconnects, and other electrical

systems can lower reliability. If one component malfunctions,

the entire system fails.

3. Leaking packages can cause a mechanical malfunction. Careful

control of the producti& line must be maintained to eliminate

"leakers."

4. Cleairing is difficult. USDA inspectors, constantly on duty in

major food plants, may insist at any time that the freezer and

conveyor be cleaned. The freezer cannot be shut down during

operation without the possibility of food spoilage, so clean-

ing is an expensive process involving indirect labor, special

- 0 7
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-
anti- freeze cleaning solsvents, and the possibility of incon-

venience and waste.

Cyrogenic freezing. ,This system freezesa food product by direct' .'.

contact with a liquefied gas, usually nitrogen. The liquid nitrogen is

stored at a temperature. below its boiling point of F and is vapor-

ized by heat absorbed from the food. The rate of heat transfer is

greater than in a blast freezer because the transfer medium is, a liquid

0

rather than a gas and a change of phase occurs.

In an operating unit, which is usually a continuous, conveyor-fed

device, the produce passes through a chilling zone into the freezing

0
zone where it is sprayed with liquid nitrogen. It then, passes through

an equilibration zone, to allow temperatures within the product to

equalize, before leaving the unit. The chilling zone is crdated by

circulating the cold, vaporized nitrogen through tliat area of the

chamber.

4

The use of liquid nitrogen as an expendable,refrigerant has be-
.

come more praCtical since its cost has decreased greatly. Consequently

the demand for liquid oxygen has, increased tremendously in the.past

decade: the space program uses it as a rocket propgllant. The steel
4.

industry has developed new processes requiring pure oxygen. That .

liquid oxygen is obtained from air, yieldingas a by-product about .

three times as much liquid nitrogen.

These are the advantages of crYCgenic freezing:

1. Little space is required for its installation as compared to

or

a blast freezer.

2. Disassembly and cleaning requlrg!.reratively little effort.

108
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3. Dehydration of the product during freezing is minimal--less

than 0.44% of prefro* weight.

Its disadvantages follow:

1. Freeing costs vary according to input rate, product density,

and product geometry. Costs are lowest with a high input of

products of a single size and shape.
4

2. Water vapor in the air entering with the prOduct causes frost

build-up which hinders the operation of bearings, ,,hafts, and

conveyors.

3. Certain products and packaging materials_are not compatible

with cryogenic freezing. Food packaged in plastic pouches,

for instance, cannot be frozen by this method bdtause the

plastic cannot withstand the -320 F temperature. !laterial in

pans must have the oold penetrate the pan before freezing

begins. Thus, if possible, the product should be frozen

before being packaged. Some products can b&'overfrozen and

become brittle, and since many foods can be acceptably frozen

at -5 F or -3G F, a lower freezing temperature is wasted.

4. After the freezer is cleaned, it must be died thoroughly be-

fore using. (But forced-air units. may be installed to ,speed

the drying.)

5. If production stops while the freezer is-operatingi some

iquid nitrogen is constantly expended, which costs money.

ezer is shut down, restarting requires considerable
e

time and a good deal of liquid nitrogen to chill the unit.

Immersion freezing. Previously immersion freezing was accomplished
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by immersing fhe product in a mechanically refrigerated brine solu-

tion. Food was protected from the brine by plastic wrapping or a

metal container. The newer equipment, however, uses liquid Freon as

the refrigerant and operates in a temperature range of -22 F to -35 F.

Because the product comes directly into contact with the cold liquid

refrigerant, similar to cryogenic freezing, the rate of heat9ransfer

from the product is greater than in plate or blast freezing.

Extensive studies have been conducted to investigate the safety

of allowing Freon to come into contact th food, and the method has

received approval from health authorit

Here are the advantages of immersion freezing:

1. Little refrigerant is expended as compared wit

gen. The higher vaporization temperature of Freon'al1ows for

economical condensation and reuse. In various plants now

operating,more than 99% of the Freon vaporized during freez-

ing is reclaimed.

2. Moisture is kept out of the freezing chamber by using the

"heavy" Freon vapors to displace incoming air. Any water

vapor which does enter is suspended in the Freon and removed

when it is recycled.

3. Hecause the freezer operates in the -35 F temperature range,

there are no adverse effects on packaging materials.

4. Based on actual operating figures, freezing costs are between

one-fourth and one-third those for liquid nitrogen freezing.

.

The disadvantages of the frean freezing system follow:

1. Initial investment for the unit is high, approximately twice

j.no
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the cost of the liquid nitrogen system.

2. This method is still being tested for a wide range of food

products. Therefore, not all applications and shortcom g

of the system are known.

Individual quick freezing (IQF). IQF is not a different equip-

ment system, but rather a new approach to freezing certain products.

Items of small individual size, like peas, strawberries, and shrimp,

are loaded in loose form. As they pass through the freezer, they are

frozen individually, rather than in a large block or 'Package. Blast,

cryogenic, or immersion freezing can all be used or this process.

Because of the small size of the product, each individual piece

freezes rapidly. Faster freezing results causes smaller ice crystals

to formwithin the product, thus less cellular damage occurs than the

large crystals, formed during slow freezing, cause. This means that

product texture improves and drip loss during thawing lessens. Studies

have shown that blast freezing gives superior results to plate freez-

ing, with cryogenic and immersion freezing being better yet ('13).

Thawing Equipment

Because large quantities of many foods can be preserved for long

perioils, freezing has become one of the most widely used packaging

methods of our time. Butt all too often, consi4rations of how to

thaw frozen food have been ignored, negating any gains from the im-.

proved preservation freezing provides. The old method of leaving

frozen foods on a counter top until they that./ is no longer acceptable,

either from the standpoint of quality retention or sanitation. This

111
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is particularly)true of the larger packages in which:food is now

being frozen: by the time the material in the center of the package

0
has thawed, the outside has been at or near room,temperature for a

considerable time. To overcome this problem, various types of units

are available to thaw fobd quickly and safely. These include con-

ventional tempering cabinets and newer microwave and vacuum thawing

systems.

Conventional tempering cabinets. Conventiohal thawing utilizes
.;

standard refrigerators or coolers to raise the temperature of frozen

products for subsequent processing or preparation. Although this
1k

method keeps the food safely refrigerated, it can be slow and may re-

quire as long as three days for complete thdWing, depending on the

product type and size. It also requires considerable space devoted to

chilled storage. Several manufacturers have developed refrigerators

that serve the dual purpose of standard refrigeration and thawing (20).

By adding such accessories as auxiliary heaters and fans to increase

air movement, thawing time can be reduced to between eight and twelve

hours while a safe average refrigerator temperature of around 40 or

45 E, which keeps food below 40 F, is maintained.

Microwave thawing systems. This system uses microwave power to

raise the temper'ature of large blocks of a frozen product. Microwaves-

are especially effective because they penetrate the-interior of the

package,, rather than relying on heat conduction from, the surface to

the center of the block. This method is generally applied in a continu-

ous type system where the -degree of thawing can be controlled by con-

veyor speed or the microwave power level. One manufacturer claims that
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60-pound blocks of beef can be tempered from.-10 F to 27 F in approxi-

mately five minutes with this system (37).

Vacuum thawing systems. One manufacturer has developed a unit

that uses heat released by condensing steam to warm a frozen product

'(2). Because of the low pressure within the Imber, the steam remains

at a temperature of 68 F to 77'F, instead of the 212 F boiling point..

This method thaws food quicker than conventional means and may be

suitable for tempering food for immediate use. But prolonged exposure

to the temperatures it uses could cause fOod quality degradation.

Both the microwave and vacuum systems are faster than the con-

ventional means, thus they are more convenient and reduce the large

spaCe otherwise required for tempering rooms. Application of{micro-

waves is faster than vacuum thawing and results in a more unif6r-

temperature distribution throughout the product.- This is especially

desirable because certain processes, like slicing, dicing, and grind-

ing, require the. food to be at a specific temperature for the best

results.

Ovens"

Ovens are the equipment most often used-to heat food products,

both in the food service industry and in home cooking.. They are used

primarily to cook such items as meats, casseroles, and bakery productg,_

and they are also used to reconstitute modern convenience foods. For

years, the only ovens in widespread use were the electrically heated

or gas-fired free-cdgection ovens. However, the demandlor reduced

processing time and higher volume_production has forced operators to

113'
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consider alternative heating methods. Two of the most promising new

4(4'
pieces of equipment available are forced-convection oven and the micro-

wave oven.

Forced convection ovens. Forced-convection ovens, referred to

usually as "convection ovens," are really only a slight modification

of the standard free-convection ovens. A recirculation loop is added

wherein a fan forces reheated air through the cooking chamber at a

high velocity. The increased velocity reduces the thickness of the

air film surrounding the product to be cooked and allows more heat to

be transferred to the product's surface since its convective heat

transfer coefficient is increased. As the air circulates, it absorbs

moisture from the product, dehydrating it somewhat. But because the

air is recirculated rathei than being exhausted, it soon becomes

saturated and will not absorb any more moisture.

The higher rate of heatatransfer decreases cooking time as much

as 50 percent in some instances, and allows cooking at lower temperatures,

Which reduces drip loss, scorching, and fuel consumption. These large

reductions in cooking time occur only if the block of food being heated

is not too large. For a thick block,. conduction of heat through the

product becomes the limiting factor, not the rate at which heat is

transferred to the surface. In this instance, heating timeiwill

usually be reduced about 10 percent.

The major' shortcoming of convection o '4ens seems to be its uneven

heat distribution., Because of-varying oven*loads and possible tray

configurations, temperatures can vary as much as +10 percent through-

out the cabinet, despite the use of vents and baffles to combat this

problem. One manufacturer claims an abilay to control the temperature

d1
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to within 4:5 F in his unit. He does this by blowing air first from

one side, then the other, rather than constantly from the back as is

done in most American-made units. European manufacturers have been

using the side-fed em for years, allowing them to gang multiple

ovens side by side without the installation of additional heater/blower

units (51).

Forced-convection ovens are gaining rapidly in popularity. They

are being installed in most new operations ana are replacing free-

convection ovens in many existing facilities. (Figure 2 depicts a

typical forced-convection oven.)

Microwave ovens. When microwave ovens were first introduced, they'

were hailed as the future mainstay of the food service industry. They
a < ,

haven't yet fulfilled this prediction, but they have been increasing

rapidly in popularity during recent years and will probably continue

to show increased use in the future as more of their problems are

overcome.

Microwave ovens transform'electrical energy into microwaves by

means of electronic equipment. The microwave frequencies which have
gra

been found most suitable for cooking are 915 and 2450 megacycles. The

microwaves penetrate the product and are absorbed, releasing their

energy to the molecules of food and quickly rai g the product's

temperature. Because the energy is deposited throughout the product',

rather than just on the surface of the food and because the heat need'

not be conducted to the interior, cooking time is reduced substantially.

Microwave cooking can bi applied to batch-type as well as continuous

operations.
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14

A distinctive characteristic of microwave ovens is their use of

energy. In other ovens, the product, the air within the cooking

chamber, and the walls of the chamber all absorb heat. In a microwave

unit, all the energy heats the food. Air passes microwaves without

absorbing them and metal walls reflect microwaves without absorbing

them. UnfortunatetSr, the electronic systems that convert electricity

into microwaves are only 30 to 50 percent efficient in the sizes and

power levels now in use. Most units now available require abut 3 kw

input power and have an output of approximately 1 kw. But one manu-

facturer of microwave power modules has developed a high-power unit

which he advertises as 72 percent efficient (22). With an output of,

425 kw, this module could be applied in operations involving extremely

high volume production.

Microwave ovens aren't in the widespread use initially predicted

for them because of problems, some real and some only imagined, en-

countered during development. An understanding of these problems and )

what is required to overcome them is necessary in order to draw pre-
.«

dictions about future applications.

The first shortcoming of early units was uneven heat distribution.

Because of the extremely regular shape of the standard rectangular

cooking chamber, standing waves caused "hot spots" within the product.

Modern units use rotating fans called ("stirrers") or reflective grids

to disperse the waves evenly throughout the oven cavity.

Early literature also reported the formation of undesirable

chemicals as well as ions and free radidals which react to form
ti

secondary products. In these early ovens, however, spark formation

and leakage of x-rays from the microwave, generator were not uncommon.

11 7"
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Energy released by these means is sufficient to cause ozone formation

or t4 break chemical- bonds. Recent studies have shown, however, that
sct.

mici-
.

tlwaves transmit too little energy, by several orders of magnitude,

to be directly responsible for any chemical changes (34). But in a

localized "hot spot," chemical reactions may occur which might not be

desirable at the indicated mean temperature of the product. These

thermally-induced effects account for most? if not all of chemical

changes observed in microwave heating.

Even when the distribution of microwaves is uniform, "hot spots"

can occur due to non-homogenous or irregularly shaped products. Most

biological materials are composed of layers or striations of muscle,

fat, and connective tissue or, in the case of fruits and vegetables,

flesh, woody pulp, and seeds. Each of these bias a different dielectric

property. This variation can cause localized heating-in a material

which makes up an otherwise insignificant portion of the total product.

Moreover, particular care must be taken when heating products

that have been previously frozen since microwaves affect water at a

much higher rate than ice. To counteract this problem, a system of

pulsed microwave application has been devised. Energy is applied for

a short time, then the product is rested to allow heat to conduct evenly

throughout the food. This adjustment not only allows heat to dissipate

from any high-temperature areas, but also allows conduction inward,

where the material is less affected by the microwaves directly.
.J-

Becautie microwaves deposit their energy evenly throughout the

product, the outer surface receives the same treatment as the remain-

der of the food. In other words, there are no surface effects like

.118
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charring, browning, or carmelizatiOn. Consumers have come to expect

surface treatments on many.of their foods, so many products cooked

by microwaves are, not completely acceptable even though they are

thoroughly cooked. For this reason, other means of cooking are often

used in conjunction with microwaves. Steaks and chops may be seared

on a grill prior to microwave cooking while bread or cakes are cooked

at high temperatures for a short time in another type of oven, then

finished by microwave power. White bread and rolls have a surface

texture and color resembling brown-and-serve rolls, with no surface

browning or glaze, after microwave baking. However, satisfactory re-
,

ults have been obtained with dark breads, such as whole wheat and

e, and dark colored cookies using microwave processing exclusively

(29).

Ano oblem when cooking with microwaves oc urs with the use
1.

of metal pans. Microwaves are reflected by the me , thus heat does

not penetrate through the bottom or sides of the pan. Most of the

ovens in production today have a circuit which will shut off power to

the oven if there is excessive microwave reflection wfthin the cooking

cavity. New temperature-resistant plastics that pass Microwaves have

a

been developed and Offer great promise of a solution to the reflection

problem. The ability of metal foils to block microwaves has been

utilized to allow selective,wheating of pre-plated food. Perforations

in the metallic shield allow varying degrees of microwave penetration; it

certain items are heated, some thawed, and others remain frozen, as

desired. Metal shielding on the sides of flat baking pans prevents

the "edging effect," overbaking of edges and corners due to microwave

119
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application from top, bottom, and sides simultaneously. (A typical

microwave oven is schematically depicted in Figure 3.)

Combination ovens. Combining anotheeheans of cooking with micro-

v'
waves takes advantage of rapid, uniform microwave heating while compen-

sating for the shortcomings of a pure microwave system. 4 Supplementary

processes like grilling, frying, roasting, or baking can be applied

before or after microwave processing, as discussed previously. In
I

fact, units are now available that combine heating methods in one

piece of dual-purpose equipment.

Excellent cooking results have been obtained with microwave-con-

vection ovens in which the two processes are applied simultaneously or

separately (23).' This test also studied he feasibility of using

aluminum fail pans as containers during cooking. The pans were

modifications of standard aluminum foil containers in which food is

commonly packaged. To allow microwave penetratidn from the top, the

lids had a pop-out window which, When removed, exposed a see-through

oven-service film through which microwaves could pass. The underside

of the pans were black-coated to improve heat transfer to the product

through the bottom of the container. The lid also served to retain

moisture in the container,,raising the interior temperature and mini-

mizing food dehydration.

Several microwave units for domestic use have been manufactured'

with resistance'heating elements at the-top and bottom of the oven to

provide radiant heat. The res stance elements also serve as microwave

antennas to transmit energy produced by the microwave pouter modules.

The addition of a simple blower would provide forced-convection heat-,

12 0
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ing and could further improve heat transfer to the product being

cooked.

99

The use,of a steam atmosphere in conjunction with.other heating

means like radiation or convection has been applied in several units.

The additional moisture helps prevent undue product desiccation and

gives a surface glaze to certain baked goods. A steam environment is

particularly desirable in certain microwave applications like vegetable

blanching. Microwaves heat the interior, but evaporation cools the

surface of the product. Moisture must be maintained in the environ-

ment to heat and blanch the surface.

One manufacturer makes ImeLof refrigerated air in infrared and

combination infrared-convection ovens (28). Temperatures within the

chamber can be as high as 600 F to 850 F, easily scorching the surface

of the product. The refrigerated air reduces the scorching while it

allows maximum penetration of the infrared rays. But axpending energy

to heat and cool a product simultaneously would seem to be questionable

efficiency, particularly if equivalent results can be obtained by other

means.

Other oven types. Other types of ovens, like the infrared and

quartz plate ovens, are not used as widely as those-already mentioned,

nor are they increasing in popularity as quickly as convectionand

microwave ovens. Since there is little information on them in current

literature, we offer no comments on their'specific characteristics and

their practical food service applications..

One wthod for reconstituting prepared foods that deserves mention

is the Integral Heat System (45). This system seems to be competitive

122
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small_microwave kitchenettea_used_in_hos02-20 wards _05)-

Specially designed dishes in which food is cooked and served are

made in in two parts: the outside.shefl-is a high-quality polymer, while

the inner dish is porcelain ceramic with carbon resistor material fused

to the underside. Electricity is conducted from the rails of the hid-

ing cabinet through electrodes in the outer shell to the resistor.

There it is converted to heat and conducted to the food. No heat is

wasted through the heating of the air in the oven cavity or the walls

of the cabinet.

Standard 10- to 12-oz. hospital meals can be reconstituted from

the frozen state in 18 to 20 minutes, compared to the 35 to 40 minutes

required by convection ovens. Already thawed teals can be heated in

approximately half the time of frozen foods. Food can be held in its

heated state if convenient for the recipient, making this system ideal

for hospitals and in-flight airline food service.

Fat Fryers

Deep fat fryers cook food by immersing it in liquid cooking fat

which is heated through some type of heat exchanger. The source of

heat can be either electricity or gas. The hot fat has a higher heat

capacity than air and provides a high convective film coefficient.

This characteristic provides a faster rate of heat transfer than a

gas like air under free convection conditions.

Though the basic concept of deep fat fryinglas not changed over,

the years, refinements of-the eqpipmeht ptoVide for more convenient

operation and higher quality products. Units now available have more

accurate thermostats and timers built in for better process control.

4
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Automatic basket lists terminate cooking&ftera 'preassigned Jength_of

time to prevent overcooking. Host designs ihclude a "cold zone," a

space beneath the heating tubes which does not reach as high a tempera-

ture as the fat above the tubes that cooks the food. Food particles

drop into this area of cool fat (or water in some equipment) and do not

carbonize as rapidly. This reduces the rate at which the fat breaks

down and becomes unsuitable for further use. In addition, to prevent

fat breakdown, some systems have built-in equipment for filtering the

oil. Others must use separate units designed for this purpose.

A recent development in this cooking method involves a pressurized

container during cooking. At the beginning of the cycle, the vat is

covered and sealed. As the food is heated, internal moisture is turned

into steam which increases the pressure inside the vat. Pressure

forces the fat against the product and increases the rate of heat

carried into the food. The moderate convection caused by ting the

fat agitates the product providing equal exposure of all surfaces to

the cooking oil. Impioved efficiency of heat transfet'combined with

sealing in the hot vapors means the oil can be used at lower tempera-

tures. This lengthens the life of the fat and reduces fuel consumption.

Up to 75 percent of the original moisture of the,product is re-

tained during pressure frying, as opposed to a0froximately 50 percent

-retained in open vat fAving. Moreover, proper frying results in as

little as 4 percent fat absorption.

To show how fat frying can be used on products"not generally

associated with this type_of cooking, a recent demonstration used cuts

of U.S. choice steak. The resulting steaks were grease -free and cooked

124.
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to the specified degree of -doneness, They were considers by several

tasters to be almost indistinguishable from U.S. prime-meat. In another

test, pressure fried steaks were judged to be more tender than broiled

leaks (34).

Cookers

Steam cookers operate on the principle that heat can be applied

more efficiently through a moist medium than a dry medium like'air.

Modern steamers perform much the same functions as their predecessors,

but they have been updated to meet modern standards of convenience and

quality. In the past, steam was supplied to individual units from a

central steam generator. If the central unit failed, all the kitchen

equipment that required steam stopped. -Equipment now available not

only connects to steam lines, but can also operate from self-contained

steam generators. these generators can use gas or electricity for steam

production and operate quietly without the Hammering and hissing

associated with steam generation. Typical units utilizing steam heat

are steam jacketed kettles, low-pressure and high-pressure steamers.

In a steam jacketed kettle, steam is introduced into a hollow shell

surrounding the cooking vat. Condensation on the inner wall transfers

heat from the steam through the wall to the food. The higher the

pressure of the steam, the higher its temperatureand_the more heat it

wirl transfer to the food. Kettles can be equipped with automatic

craper paddles to blend such items as gravies and sauces continuously

during cooking. Some units.have provisions for- filling the jacket

with cold water after cooking is completed to cool the product faster (44).
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____Low_-_pressure-and-high-pressure steam cookers allowateam to come

in direct contact With the product to be heated. Low-pressure units

operate at approximately 3 psi, providing steam at 220 F. This'equip-.

ment can be used to reconstitute frozen foods if the packaging will .

prevent entry of steam into the package. High-pressure steams sup-

ply steam at 15 psi and 250 F. They are widely,used tp heat frozen

vegetables in open or perforated trays.'..

Due to certaAl shortcomings, steam cooking seems to be declining

in popularity in the face of such new equipment as convection and

microwave ovens. Although moist heat prevents dehydration, many items
ri

cannot be reheated this way because the moisture adversely affects

product quality. Also, steam heating is slow compared to other cook-
__-

ing methods. And,condensation resulting from hot steam coming in

contact with the cooler product forms a film which resists heat trans-

fer. Forced convection of the steam shortens reconstitution time, but

not enough to make it truly competitive with other means. One user of

steam equipment says that steam cooking is on its way out; microwave

and convection ovens are what people are using (18).

An equipment system still underdevelopment -.s a heated Water

bath for reconstituting individual portions packaged in flexible

plastic pouches. The primary requirement for this unit is a high rate

of heat input into the water bath. The water must be kept at a rolling

boil, even when several pouches are immersed in the bath simultaneously,

because the cfily way to insure proper cooking is to control the length

of time the product is immersed. ,Another necessary component of the

system is a system of racics to keep the bags submerged. and separate .

12-6'
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P

'Cm one another to allow free water circulationAn-automatic-timing

and retrieval system should also be included so the operator does not
4

lose control of the heating time for any individual pouch. If "boil-

in-bag" products continue to increase in popularity, commercial units

:of this type may soon be available.

Broilers

Broiling is the traditional way of preparing many of our most

populat fbods. Units now ,available are electric or gas-fired, and

'food service operators generally prefer the gas-fired equipment. The

method of heat transfer used in broilers is radiation, either from

electrically heated resistance elements or heated ceramics in the

case of gas equipment. Heat is transferred to the surface and is

conducted inward. A characteristic of broiling is that the surface

is seared and the natural' juices sealed in. Some new units are

constructed so that the product is cookpd on both sides simultaneously.

Most commercial installations are now using infrared broilers

because of the high temperatures generated and the resulting increase

in the rate of heat transfer. High-volume operations are making use

of continuous-type equipment which requires only unskilled labor once

the temperature and belt weed have been fixed for a particular product.

Char broilers with their open flames are used primarily as

'Nji" specialty equipment and to provide "atmosphere."

Holding Equipment

In the past, prepared food awaiting service was held in steam

121.
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table pans to keep warm; or if, the food was to remain chill it

rested on a bed of crushed ice. gh some deterioration f product

quality occurred during the holding petiod, this procedure remained,

acceptable for holdin' ulk pans,of food, for example on a cafeteria

../4
serving line. The proce ing is not practical, however, in such

applications as hospital food service or when food is transported from

a central commissary to a satellite location.

To overcome this problem, holding cabinets have been developed to

maintain the food at an optimum temperature. These cabinets include

three basic types: insulated,'heated, and refrigerated.

111Insulated cabinets. Insulated cabinets have no heating or cool

equipment built in, rather they prevent the temperature of the product

from changing drastically once it is loaded into the cabinet. These

,cabinets are particularly useful when there is no power source avail-

able for heating or cooling,Ohile the product is in transit,or at the

location where it is to be'consumed--for example, in a "meals-on-

wheels",program or the feeding of large numbers of farm workers in

the field. ,
14.

Heated cabinets. These cabinets contain an electrically-powered

heating source and may be either'insulated or uninsulated. They are

capable of holding temperatures from room temperate to as high as

200 F or 250 F, though ideal,serving temperatures for most foods

range between 160 F and 190 F. Many of the units now available actually

hous'a two separate holding containers in one cabinet. They are separated

physically and have independent thermostats so.that various foods may

be kept heated to different tempeatures.

128 .
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-Refrigerated- cabinets. Threz- cabinets -resemble heatedcabinets-

but"have self-contained cooling systems. Many are available with

separate, f eezer sections in addition to refrigeration, Temperatures

within th different sections can be adjusted within certain limits.

Heated and refrigerated cabinets are often transported in vehicles

with special electrical circuits to provide power to the containers.

They can alsq be plugged into standard outlets at their destination.

Heated cabinets can be used for reconstituting pre-plated meals when

food is being satellited from a central commissary to schools or

hospitals, fOr example. All types of cabinets are designed to accept

trays and pans of various standard sizes and depths.
ti

Several manufacturers offer cabinets that can be switched from

refrigeration to heating (6, 10, 13).' This feature is particularly

useful for reconstituting food that should be stored under refrigera-

tion for a period of time.. It also prOv s added versatility to high-

Sikk

volume operations, since it can be used i either mode, depending on

the 'relative amounts of heated versus refri erated food being held.

It reduces-the number of extra cabinets that must be maintained to

compensate for variations in the type of holding method required.

Waste Disposal and Pollution Control

Recent public awareness of environmental abuses has caused

American industry to re-examine its mthods of waste disposal and

pollution control. Food service operations have not escaped criticism

and must now begin to solve those problems particular to their indus-

try. Means of disposing of solid waste fall into three 'main categories:,

129-
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Compactors. Particularly when they paikage the waste in plastic

bags, compactors can cause the refuse to become less biodegradable.

Recent studies have shown, however, that proper packaging and handling

during final disposal minimize this problem (52). The biggest single

advantage of compactors is that they reduce the volume of trash to be

hau4d away and the space required for storage between pick-ups.

-Shredders. Shredders consume paper, plastic cans, and bottles

and chop them into small pieces. Like compaction, this procea's

significantly reduces the volume of refuse. it also aids in subsequent

reclamation of recyclable materials and makes non-recyclable substances

more biodegradable.

Incineration. 'Burning refuse effectively eliminates the inter-

mediate steps involved in other methods of disposal by destroying the

waste products immediately., In many locations, however, incineration

is nct allowed, and where it is, strict regulations are in effect

concerningoemissions. Incineration is often the means of final dis-

posal for non-recyclable materials processed by compaction and shred-

ding.

The other ecological concern with which food service operators

must contend is control of other emissions from their establishments.

These can and often do Include vapors from.ranges, grills, and fryers,

as well as from incinerators. Preliminary filtration of exhaust air

from cooking areas is usually accomplished in one of two ways: The

older method, still widely used, is to pass the air through a simple

filter to remove grease. Formerly, the filters were used for a

short time, then disposed of when they became to grease7laden%6
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paAform efficiently.- Later filters could be cleaned by a wan-its-ill

a standard dishwasher and reused thereafter. Newer filters consist of

a series of baffles through which exhaust 'air passes at high speed

pulled by an exhaust fan. Grease particles are thrown out of the air

stream, collected in' a grease trap, and disposed of. These filters

remove more grease than the older types, reducing build-up in the

ductwork. And they also retain less grease in the filter itself; both

characteristics reduce the chance of fire.

The other system of preliminary filtration is more sophisticated

and costly, but it can pay for itself in other ways. Exhaust vapors

are subjected to a high-pressure water spray which cools the air below

the condensation point of grease. The grease is carried away by the

water into the sewer system. Because the exhaust air has been cooled,

heavy-gauge ductwork and insulation formerly required may no longer

be necessary. .

A watdi spray can also be used with baffle-type filters to wash

away trapped grease. These water sprays act as a fire barrier to

prevent a fire in the cooking area from spreading to the ductwork.

Many units incorporate auxiliary systems to extinguish fires on the

cooking surface if the temperature sensed in the exhaust duct exceeds

a preset limit.
Y.

Final processing of exhaust air is accomplished by electronic

precipitators. They are also used to remove particulates from the

incincerator exhaust gases. 'Electrically charged plates ionize particles

too small to be filtered out by conventional means.

Filters and precipitators are able to keep emmissions from food

I3i
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)_ service_ operations within limits_prescrihad-hy prPsant-laws-.---However

they may not be enough in the future. Operators say the number of

complaints concerning objectionable odors is increasing steadily (1).

This may become an even more difficult problem because the particles

that cause the odors are not removed from'the exhaust gas by filters

or precipitators.(50)

Completely Integrated Systems

There is a food service system now in operation in Europe, and

soon to be tried in this country, which represents the state-of-the-

art today, and will undoubtedly serve as a model for high volume food

service operations for many years. It utilizes a "Cooking street" of

high-production, automated equipment for performing various types of

cooking (38). The pUrposes of food preparation vary between different

operations, but the pieces of equipment used are standard in all

facilities. They include a steam cooker, a water cooker, a deep fat

fryer, a grill, and A broiler. The equipment considered here is

manufactured by the German-based NEFF company (10). This equipment

represents, collectively, the most highly automated system of its

kind. It.is the type soon to be used in its first UnitedpStates

installation.

The Steam cooker. Fresh or frozen vegetables are loaded into

the intake bin. They are conveyed by the automatic loading system to

a loading drum which portions the product into-perforated stainless

steel containers for cooking. The containers are mounted on a motor-

driven chain which can be adjusted to provide between six and sixty

132
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minutes of product exposure to the steam atmosphere. At the end of

the cycle, the food is transferred to an unloading drum and from there

to a built-in receiving bin.or a portable, tilting kettle which can

be heated or not, as required. Depending'on the type of product and

cooking time required, the steamer can cook frbm 400 lbs. to 900 lbs.

of food per hour.

The water cooker. The food to be cooked is loaded into wire

-

mesh containers by hand or.by means of a vibrator ding device. The

containers are passed through water heated to just below the boiling

point by steam injection. When the cooking is completed, the product

is rinsed with tepid water and unloaded into tie desired type of serv-

ing unit, either stationary or mobile. Cooking time can be varied from

as little as four minutes to as much as forty minutes. The water cook-
.

er can produce 500 lbs. of rice per hour with an average cooking time,

of-20 minutes; 600 lbs. of pasta per hour with an_average cooking

time of 15 minutes; or 1800 hard-boiled eggs per hour with a cooking

time of six to ten minutes.

The deep fat fryer. This piece of equipment is similar to the

water cooker in design and operation, but it uses cooking oil heated

,by electricity. The output of this unit is approximately 1700 portions

per hour.

The grill. Products to be cooked are placed by hand on the grill,

1
en moved across the surface by a series of stainless steel bars

mounted to a motor-driven chain. The speed can be adjusted to provide

from three to thirty minutes of cooking time. At the center of the

grill, the product is automatically turned over by a "flipper"
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mechanism to provfde even coo-king on-bbt-hside-S- -The food is forced

up an-incline before unloading to allow grease and oil to drain off.

The grill can also be used as a band fryer by using a layer of cooking

oil up to 11/2 inches on the grill surface. Output of such items as

steaks, chops, grilled sandwiches, pancakes, and hash brown potatoes

is between 1500 and 3000 portions per hour,..depending on the cooking

J.-
time required.

Tfie broiler. Items to iled are placed by hand on a-rod

conveyor belt. They are t\ransported'through infrared heating zones

with heating elements above and below the belts. The product drips

from the first belt to a second one, and finally to a third belt. Thus,

the food passes through the heating zone three times before being un-
a

loaded into the desired,receptable;\, Cooking time can be adjusted be-

tween 21/2 and 25 minutes. Steaks, chops, hamburgers, sausages, and
4

chicken are produced at the rate of 800 to 1700 pieces per hour, de-

pending on the cooking time.

One use for a system of equipment like the NEFF system is in,a

"cook-and-serve" operation like a cafeteria. In such an operation,

the conveyor belt which runs past the unloading end of each piece of

equipment becomes the tray assembly line with each worker along the

line portioning one type of food onto the tray. At an installation

in Ludwigsburg', Germany, eight workers are able to serve fifty trays a

minute. They can serve sixty to seventy trays a minute when they work i

At full capacity.

An adaptation of this procedure prepares individual trays for

short-term storage prior to serving: The items to be heated are stored

1.38
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in one compartment of a specially-designed transport module while the

items to remain chilled are stored in the other compartment. Both

compartments are refrigerated while the module is in transit and at

the destination until 45 minutes prior to serving., At this time, the

heating elements in the module are activated, end the food in one

compartment is heated to between 160 and 170 F. The various items for

an individual meal,are oved from the two compartments, placed on a

single tray, and serve The modules are manufactured in two sizes;

one will hold 20 complete meals and the other, 40.

The other type of food productio9psystem is designed for "cook-

and-freeze" operations. It'either freezes individual meals or freerse

food in bulk. If individual meals are to be prep red, trays are

assembled as in the "cook-and-serve" operation, co ed, quick frozen,

then placed in freezer storage. When food' is to be stored in bulk,

the product is unloaded from the cooking equipment directly into a

"co-fill" unit. This device automatically weighs pre-set amounts of

into steal :table pans and places them on a conveyor belt which

carries pans to the packaging and freezing area.

The NEFF "cooking street" equipment is designed for efficient,

high-vo ume production, but it-features simplicity and reliability.

If the work is distributed properly, two people can tend the five"'

'pieces of cooking equipment. The food operation at Ludwigsburg can

serve 2,800 customers at noon with a total department staff of 22.

Another installation in Karlsruhe can serve 5,000 people with a kitchen

staff of 19. Another plant is capable of producing 46,000 TV dinners

per day with only.74 employees.

1.37
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The operation of all pieces of eqUipment is simple, with a

minimum of sophisticated and complicated mechanisms. The tooking

containers of the steamer, water cooker, and deep fat fryer, the

transport bars and "flipper" of the grill,'and the rod conveyors and

infrared heating elements of the broiler are all removable without

tools. The facility'et'Ludwigsburg has been operating for 16 years

with only one maintenance Call-=to start up the equipment on the first

day of operation.
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A projection of future trends in food processing and preparation

equipment follows in this section. We obtained our projection by

looking at the past, at the equipment now being introduced, and at

equipment now in the experimental stages. Heat transfer is a funda-

'mental phenomenon involved in all equipment; thus the impact of new

developments in this area were given priority. The last portion of

this section indi?tes topics requiring future research to optimize

these processes.

General Trends

\,....-N
These trends are evident throughout the food service industry.

They do not apply only to certain pieces of equipment or specific

types of operations. A close study of these trends may be the key to

predicting what types of equipment will gain currency in the future.

Mobility. Much of the new equipment being introduced is avail-

able eit1Ir as stationary units or mounted on wheels or movable bases.

This second feature allows it to-)e used in the most convenient or

efficient location for the task rformed. Production lines

can be rearranged to suit the ma ing handled and ,different

types of processing required. Mobile.eq nt also facilitates

cleaning and repair as wel as major modifications of the facility.,

Flexibility. New equipment is being designed to provide the food

service operator with greater flexibility in the use of his equipment.

. 139'
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Generally,, this means units that can serve more than one function.

Examples of this include combination ovens. employing two types of

heating, holding cabinets containing heated and refrigerated compart-

ments in the same unit, large refrigerator-freezers that operate at

either 40 F or 0 F at the flip of a switch, and fat fryers and steam

cookers'that can operate with or without pressurization.

Capacity. Both batch-type and continuous-type equipment are

being made available with larger output rates. A good example is the

new design of ovens and refrigerators which allows a rack of food

trays to be wheeled into the equipment for processing. The European

procedure of ganging ovens permits a number of racks of food to be

stored, handled, and processed as a ,single group." Also as a result

of mass production, alternative maans of transporting the food'pro-

duct within the facility have been developed. Racks, carts, conveyors,

and rollers move large-bulk packages which are often_too unwieldy to

be handled by human means alone.

Even with the emphasis on high-volume operations, though, smaller
"So

capacity equipment is not being phased out. These units find use in

smaller facilities which cannot efficiently uti1ize large-capadity

eqUipment. In operations where the work load may be'highly variable,

one or more of the smaller units, instead of larger ones, help prevent

wasted space and food.

Process Control. Better control of the various cooking processes

is now possible due to improved sensing and control of time and

temperature. More accurate thermostats, thermometers, and timers on

fryers and ovens, for example, allow closer monitoring of the cooking
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process. Automatic termination of the cooking cycle/In, for example,

fryers with timed basket lifts and steamers-that exhaust the steam at

the end of the cooking period, prevent over-cooking by human error.

Automation, The increasing use of automated equipment represents

an attempt to offset the increasing costs of skilled and semi-skilled

7

labor. Once the optimum time-temperature relationship for a particular

product has been determined, the equipment can be programed by a chef

or supervisor. Then only unskilled labor is required to feed the

-product in, monitor the operation of the_equipment, and remove the

produCt when it is finished.

The higher number of electrical and mechanical component& re-

quired by Automated equipmeht can,. however, substantially reduce re-

liability. Methods of overcoming this problem include redundant circuits

to provide back-up capability or, possibly, plug-in replacement modules

sinvflar to those used in today's electronic equipment.

'energy conservation. Since the recent energy shortage, energy

conservation has become a matter of concern in all industries. De-

signers of food service equipment are devoting more work to improving

heat transfer, reducing warm-up time, and avoiding wasted capacity in

their units. Recently introduced systems show.ehe results of this

work somewhat, and those to be introduced in the,fueure will undoubt-

edly he even more efficient.

Much controversy exists as to which energy source is appropriate

for which equipmen t. rators prefer gas-fired equipment, and gas

is more efficient overall than electricity (49). as is irel

various degrees of short supply throughout the country and is more

14
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easily shut off to operators than electricity.

Computers. Data processing
..//

chines have been used for years to

accomplish such standard procedures as payroll and inventory account-

ing. Today, though, they are being considered for much wider use in

theLfood service industry. Computers can be used to control various

'cooking processes in response to programed instructions. This helps

eliminate human error in procesSing,.and it reduces the skill level

required for adequate results.

An early application of computers was in an almost completely

automatic drive-in restaurant (30). The customer enters his order by

pressing buttons corresponding to menu items on a console; then a "go"

button indicates that the.order is complete. The computer activates

the proper eiece of cooking equipment: hamburger cooker, hotdog cook-

er, potato dryer, fryer for entrees like chicken, beverage dispenser,

or milk shake dispenser. The cooked food and computer-produced totaled

check are delivered"to the assembly man. He matches the chucks with

the food items and places them-on trays, adding suth items as pickles

and cole slaw. The computer totals all sales at each station and

calculates the number of sales, both in'units and dollar value, of all

menu items,.

another possible computer application could be as a behind-the-

scenes manager of a patron's meal in a standard table-service restaurant.

When a customer calls for a reservation, the computer, or a person

,

working in 'conjunction with the computer, would receive the customer's

jiame, the s z of his paliand the time at which they wish to eat.
07

It would sea its ory banks to determine whether a table of suitable
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size is available at that time, verify the customers credit rating,

ask what he would like for a main course, inquire about the nature of

the occasion, and even making dining suggestions. When the customer

arrives, the computor would have assigned a table, printed a person-

alized welcome card, and informed the waiter of any special event to

be celebrated. It would print out detailed descriptions of the main

dishes ordered and suggest side dishes and appropriate beverages, all

based on total food costs, the probability of selling a particular

item, the occasion, and what the tustamer ordered the last time he

ate at one of the restaurants sharing 41.e'computer.

The waiter would make appropriate notations on the order form and

return it to the machine. The computer would then signal the kitchen

equipment to extract certaiA food components from storage and activate

the cooking equipment to heat each component to the proper temperature.

Instructions would be printed out fot the assembly man who would group

the components into the classic, familiar dishes. The waiter would'

deliver the food to the table, giving the computer-produced explana-

tion of each dish, its derivation, components, and the like.

The customer's bill would be printed item by item, allowing him

to verify it before signing the check. The computer would retain in

its memory what the customer ordered, ,how much he spent, and the date

of any special occasions so that he could be invited in advance of

the next occasion to return.

The computer could also maintain an up-to-date account of inventory

and food,costs, could reorder them when stocks get low, and could

,print out such information on each waiter as his record in selling
$
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wine, how often his customers return, and how much they spend (30).
b

Technological Breakthroughs

Every now and then, a breakthrough in the field of engineering,

management, or food technology effects the food service industry,

allowing it to move rapidly into a era of new concepts and procedures.

In the field of engineering, the latest technological advance to

have a profound effect on the foodservice industry was the develop-

ment of the microwave oven. Introduction of the more efficient high-
')

power microwave power module may bring about significant changes by

making microwave processing practical on a large scale that it has

been. But these changes will not be as radical as those caused by

the original introduction of microwave processing.

A review of research in heat transfer presently being conducted

reveals no imminent technological breakthroughs on the order of mag-

nitude of the development of microwave processing. However, research'

on the heat pipe discussed earlier may reveal applications which wili"

affect the future design of food service equipment. Because of the

pipe's ability to pass large quantities of heat quickly and maintain

a surface at a constant temperature, certain types of food service

equipment may be capable of more efficient energy conversion by

incorporating heat pipes into their design.

One piece of equipment to which heat pipe technology has already

been applied is griddles. The purpose of the research was to deter-

mine if a heat pipe griddle could be constructed to provide a uniform

temperature over the cooking surface, a short warm-up time, and accurate
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temperature control. The process also had o o be relatively inexpen-

sive, reduce gas consumption, and be capable of operating on commercial

burners with only minor modifications. A summary of the performance

of two griddles as described by Basiulis (3) appears below.

4111aiaaL2L Range "B"

Overall size 36" X 26" 36 1/2" X.32 3/4"

Cooking surface size 35" X 22" 35" X 28"

Griddle thickness 1 inch 1 inch

Rated burner capa-.

city 66,000 BTU/hr. 140,000 BTU/hr.

Warm-up, room to

400 F 10 min. 5 min.

Warm-up, pilots to

400 F. 6 min. 3.5 min.

Cook 1/4 lb. frozen

hamburger patties 5 min. 4 min.

Temperature distribu-

tion at 400 F +5F 45 F

Heat pipes may be used to best advantage in eguipment wheie

large quantitits of heat must be transferred and where warm-up time

is now considerable. Besides griddles, pieces of equipment which seem

to be logical candidates for heat pipe application are fat fryers and,

possibly, convection. ovens.

Future Research
ti

We have:streeted in this dimesion the iMportance of heat and

145
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mass transfer in the design and,fabrication of food processing and

preparation equipment. We have also indicated that extaordinary,

research activites in thv past 20 years in heat transfer have resulted

in a significant increase in our knowledge of the basic fundamentals

of heat transfer and our ability to design and predict heat transfer

rates in equipment. One may well ask why has only a limited amount

of this knowledge been applied'in the food processing and preparation
4

industry. The NEFF "Cooking Street" concept, which is only now being

introduced into the United States, was conceived and developed in

Germany over sixteen years ago. .

The basic answer to these questions is one of.communications.

There is for all practical purposes only a very limited line of

communications. 'There is the food service operator, the dietitian,

the food technologist, the nutritionist, and the engineer with a

knowledge of heat and mass transfer. This lack of communication has

meant that the problems possessed by one group have not been sufficient-

ly well defined in the vocabulary of another group to enCburage or

even allow assistance in obtaining solutions. Indeed one sometimes

wonders if the g ups are even aware that they have serious equipment

deficiencie6. Th s communication problem must be resolved on all

levels, at"the uniVersiO.es and research laboratories, at the indus-

trial design and fabrication level, and at the lowest operating level.

With, an improvement in communication a detailed specification of

an acceptable thermal environment for the preservation and preparation -

of food can be obtained by the food service oper#or, the nutritionist,

and the'food technologist. The heat transfer engineer can then design
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a system that will optimize the process from the standpoint of cost,

time, energy consumption, or labor involvement. Automatic or program-

able ovens will appear that respond to a data card attached to the

packaged food product. It will be removed at time of preparation and

inserted into the oven's controller, and the product will be processed

in the optimum way for flavor and nutrition retention.

But significant advance in these areas will he possible only if

1) Improvements in technical communication between the engineer-

ing community on the one hand, and the food service operators,

the food technologist, and the nutritionists, on the other,

are obtained; and

An extension program is developed to define clearly the opti-

mum thermal environment needed for the proCessing and prepara-

tion of food products.
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Basic Principles, of Heat Transfer

There are three basic modes of heat transfer: con-

duction, convection, and radiation. The latter two modes

often occur simultaneously, thus the total heat transfer from

a surface can be the sum of the convective and radiant heat

transfer.

Heat Conduction

c

Conduction is the process by which heat, flows from a

region of higher temperature to a region of lower temperature

within a gas, solid, or liquid by direct molecular interaction

and without appreciable displacement of the molecules. The

L

energy possessed by matter is proportional to the sum of

its molecular kinetic energy and the relative position of
s

the molecules. It is called the "internal energy." The

internal energy is directly proportional to the temperature

of the matter. When higher internal energy molecules (high

temperature) come in conta t with lower internal energy

molecules, part of their energy is transmitted by either,the

elastic impact of the molecules or the diffusion of faster

'moving electrons, and heat is said to be "!transferred by

conduction."

The rate at which heat is, conducted is given by

Fourier's Law (1822). It is important to note that the heat
t

flux is a vector and thus has direction as well as magnitude.

The flux is proportional to the thermal conductivity, K, the

148



lis

area of the section perpendicular to the flow of heat, A, and

the rate of change 'in the temperature, T, with respect to the

distance measure in the direction of heat flow. For one-

dimensional heat flow the expression is

q
X

= -KA AT

AX
(Fourier's Law)

where the heat flows in the direction of the positive x axis.

An increase in either the thermal conductivity or the

temperature gradient, AT/Ax', will result in an increase in

the rate of heat transfer. Aniorder of magnitude grouping

of the thermal conductivities of some common materials is

given in Table 1. For the one dimensional flow of heat, the

concept of thermal resistance,to the flow of heat'is often

introduced and is defined as

R AX_
K KA.

Table 1

Thermal Conductivity of Different Materials

Material K, Btu/hr-ft-F

Gases at atmospheric pressure
Insulating materials
Nonmetallic liquids
Food products
Nonmetallic solids
Alloys
Pure metals
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In.many instances the boundaries of the surface are

not perpendicular and one encounters two- or three-dimensional

heat transfer. The condition in each direction is given by

Fourier's Law, and a limiting process is used to arrive at

an energy ba14.ce describing the transfer of heat. The

energy equation, which is a partial differential equation,"

must be solved for each particular problem using the I

appropriate boundary conditions.

In many applications the rate at which heat is trans-

ferred is not steady but is time dependent. -The temperature

distribution in. the material is thus dependent not only on

the above noted items but on the rate at which enery is

stored. The energy storage is dependent on the density,

p, and specific heat, C, of the material. It is usual tO

utilize the thermal diffusivity, a = K , in the analysis
pC

of transient conduction problems. Representative values

Of thermal diffusivities for 'different materials are pre-

sented in Table 2.

Table 2

Thermal Diffusivities of Different Materials

Material. a - ft
2
/hr

Gases .6 - 10
Insulating material :01
Nonmetallic liquidg :002 - .005
Food products .0044 - .0068
Nonmetallic solids .006 .02

Alloys .15 - 1.2
Pure metals 1.6 4.4
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The most simple transient analysis is denoted as the

lumped parameter analysis and assumes that there is negligible

internal temperature variation in the solid. The rate at

which heat is stored or removed from the solid is related

to ease with which heat is transferred from the body ,to

the wrounding fluid. Assume that the fluid isat a

temperature T. and the body is initially at a temperature

of T. The temperature distribution at any time 0 is given

by

T-T.

T
o-T

= e

hA e

pCV

where A is the surface area, V is,the volume of the material,

p is the density, C is the specific heat and h is t con-

vective film, coefficient (to be discussed in more detail in

the convection section)_. The rate at which heat is removed

or added to the solid is given as

q = CpV(T.-T0) [1-e
CpV

hA

and indicates that a large surface area to volume configuration

'ratio is desired fore highest heat
/
transfer. The lumped param-

eter analysis is valid for many of the conditions encountered

in food proceS"sing and preparation with an error of less.than

5 percent ifiliroduced when hV/AK
s

< .1 where K
s

is the thermal

conductivity of the solid.

When temperature gradients can not be neglected in the

solid, the conduction heat transfer analysis becomes more

complex; an interested reader should consult a basic heat
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transfer book like Kreith (26) or a more specialized book

like Schneider (45). A useful relationship to remember is

that, for a large number of cases, the 'rate of heat transfers

is inversely proportional to the square root of the thermal

diffusivity and time, while the total heat transfer is pro-

portional to Ks A8 57-

Heat Radiation

In a very broad sense radiation, is associated with all

kinds of electromagnetic wave phenomena, thermal, light,

and so forth. They usually differ only in their respective

wave lengths. In heat transfer, the radiation is associated

with the temperature of a body, and it can be transported

through a transparent medium or through a vacuum. `All bodies

thus emit thermal radiation with the level determined by the

temperature of the body and the characteristics of the

radiating surf/ace. The rate of heat transfer is determined

not only by the radiating'body but also by the radiation

,Characteristics pf the receiving body and the geometrical

relationship between the bodies since radiation travels in

a straight line path. Incident thermal radiation on a surface

will be either absorbed, reflected, or transmitted through,

the solid. The general expression for the transfer of heat

by radiation is

4 4
q
r

=
2

(T1 -T2 )

-8 -
wherePis the Stefan-Boltzman constant (.171/0x 10 Btu/hr

2 4 2
ft R ), A, is the surface area (ft ), F1-2 is geometrical
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--shape tor, F
e

is a factor which takes into account the

ra iation properties of the surface. The temper tures are

given in (460 + F). This relationship indica es the

dominati dependence of the radiation heat transfer on the

temperatures of the radiating bodies. If a body is at 100 F

and the s r unding either at 200 F or 500 F, the higher

11'91-14temperature 1 transfer 390 percent mere heat to the en-

closed body.

Heat- Convection

Convection heat transfer is the method by which heat is

transferred between a solid and a liquid or gas. The com-

plete process is quite complex but generally takes the

following form: Heat flows from the interior of a so id

to its surface by the process of conduction, as previo sly

described. Heat is then conduCted from the surface to the

particles of the fluid adjacent to the surface, thereby in -`-

creasing the internal energy and temperature of the particles.

_ .

The warm particles move away from the wallinto the cooler

fluid, mix with the fluid and transfer part of their energy.

If the fluid movement takes place because of density differences

created by the temperature gradients (buoyancy effects) the

heat transfer process is referred to as "nAural".or "free

convection." When the movement of fluid is the direct re-

sult of an external source such as a pump or,fan, the process

is denoted as "forced convection." The rate of heat transfer
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may be calculated using the following relationship

----whet& A is the surf

hAAT
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AT is temperature differfence

between the surfaceInd fluid and h is the convective heat

transfer cgrelficient. The magnitude of h is depende4.upon

the type of convection (natural cr forced), the type of flow

(laminar or turbulent) and the fluid. Representative values

of film coefficients are given in Table 3.

Table 3

Convective Heat Transfer Coefficient

'Condition h Btu/ft
2
hr F

Steam condensing 1000 20,000
Water, boiling 500 10,000
Water, forced convection 50 2,000
Oil, forced convection 10 ':- 300
Air, superheated steam forced con-

vection 5 50
Air, natural convection 1 5

To illustliate the significance orthese results on food

preparation, it can be seen that it the temperature differ-

ence is held constant, a tenfold increase in the rate of

heat transfer will result if one switches from a natural
.

convection to a forced' convection unit.

-We
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Glossary

Chan :e of hase. Zn this study, three physical phases concern usy

, liquid, and gas. When certain conditions--temperature

or pressure, for example--to which a substance is exposed change,

the substance may itself change from one phase to another. For

example, water undergoes a'Change of phase to ice or to and

from steam with certain temperature changes.

1
Conduction. Conduction is a method by which heat diffuses within a

body, or from one body to atother,.or from a region of high

temperature. a region of low temperature, with no gross

molecular mov ent.

Convection. Convection is a means of heat transfer wherein heat is

transported from one point to another by the movement of hot

material between those two points. The medium that transfers

the heat is a fluid, either liquid or gaseous.

Convective film coefficient. In convective heat transfer, there

always a stagnant layer of fluid next to the solid substance

The convective filth coefficient is a me sure of howe well eat

can be transferred through, this stagnant ilm of fluid. The

units are t7pica4y expressed in (calo ies)/(seconds) (cm
2
)

(degrees C).

Ir r-t) t)
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- Dielectric properties. Dielectric properties are those properties

that describe the molecular teaction'of a substance to an

electric field. Certain of these properties determine to

what extent a substance will absorb microwaves and thus under-

'go a rise in temperature.

Electromagnetic waves. Wave phenomena characterized by variations

of electric and magnetic fields are electromagnetic waves.

Radio waves, heat, light, i-rays, microwaves, and many others

are alectrobagnetic waves differing only in frequency.

7

Fluid mechanics. Fluid mechanics is the study of the mechanical

pr6perties of fluids and the laws and forces governing their

behavior under both static and Onamic conditions.

Heat and mass transfer. This term denotes the movement of heat

or mass from one body,or substance to another, or within the

body or substance itself. `']if food service applications, we

are codterned with the transfer of heat from a body during

freezing or refrigeration and to a body during cooking.

Mass transfer consideratiOns in this application are-generally

limited to the moisture lossithat occurs during cooking opera-.

tions:

Internal energy. Internal energy is the energy contained within a

substance due to its state, not to its bulk movement or posi-

tion. In our discussion, the internal energy of a substance

is a measure of Its'temperature and specific heat.
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Lumped parameter analysis. The study of a system in which the

properties (temperature, pressure, density) of each substance

are considered to be constant throughout the body is known

as a "lumped parameter analysis*" Although gradients and

variations exist, an analysis of this type can provide a

good approximation of the reaction of the system.

Radiation. -Radiation is the transfer of energy from one point to

another by'means of electromagnetic waves. Radiation strik-

ing a body is converted to heat due to the molecular absortinn

of the radiant wave energy.

Specific heat. Specific heat is a measure of the amount of heat

required to raise a mass of a substance over a certain tempera-_
, .

ture increase. Common units are (calories)/(degrees C) (grams).

The higher the specific heat, the.more heat is required to

raise the temperature of a given mass. Likewise, more heat

'is released by a given mass when it undergoes a.drop in .)

temperature.

Standing waves. Due to the regular rectangular-shape of an oven

cavity, each successive wave of microwave power will follow
1hr

the same path as the previous 'wave. It will reflect from

metallic surfaces thrgUghout the oven until absorbed by the

product. Where no waves pass-through the product;--heating

will take place.only by conduction of thelleat-froM higher

temperature areas `of the oven.----1-f-two_wamepaths cross within

the product, excessive heating occurs. For this' reason, a

1.57
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diffuser or "stirrer" is required to disperse"the microwaves

in different directions when they are directed into the oven

cavity,

Stefan-Boltzman constant. This proportionality constant relates

radiation from a body to the fourth pnwAr of the tempera-

ture of the body. Its numerical value has been determined

experimentally.

onductivity.. Thermal conductivity is a measure of how well

a substance conducts heat. Units are typically represented as

- (calories)/ (cm2) (degrees C). Materials with high thermal

conduptivities, like metals, conduct heat readily; those with

low thermal conductiVities act as-insulators.

Thermal diffusivity. The quantity K /Cy where K is the thermal

conductivity of the substance, is the density, and C_ is
v,

the specific heat is the thermal diffusivity of of a substance.

The magnitude of this quantity is a measure of how quickly

a body with a mon-uniform temperature will approach equilibrium.

Thermocouple,. A thermocouple is a device consisting of two wires

of different metals welded or soldered together. As the

temperature of the junction is increased, a larger voltage

difference is produced between the wires. This voltage can

be measured and the temperature at the juncture calculated.

Thermodynamic properties. The thermodynamic properties of a substance

are those properties that determine its behavior when heat is
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transferred into or out of a body of that substance.

Thermister. A thermister is a device made of semi-conductor material

that exhibits a change in resistance when subjected to a change

in temperature. The resisitance can be measured and the tempera-

ture calculated.

Turbulent flow. Turbulent flow is the combination of a uniform fluid

flow and irregular eddy currents.
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FOOD PROCESSING METHODS: THE STATE OF THE ART

AND ITS FUTURE EFFECT ON FOOD SERVICE

Introduction

Food science obviously contributes a great deal of information to

the food service discipliNg and industry, and the tole of food science

and its relationship to the food service industry is the focus of this

report. More specifically, our approach has been to provide a thorough

discussion of some of the more important food processes that will

almost certainly affect the food or the food preparation systems

required by the food service industries of the future. For example,

how the food reaches the food service establishment will certainly have

some bearing on the type of preparation that goes on at the serving

site. These preparation procedures have traditionally ranged, and

will continue to range, from simple heat-and-serve to taking the raw

food and preparing it from scratch. The procedures will change litteli:1.1-
4--

their use ratios will change substantially.

In the past, there has been altogether too little communication

J.
between the food scientists and technologists on the one hand, and the

food service practitioners on the other. While both groups endeavor

to improve food quality and lower its cost, they have tended to operate

exclusive of each other. This Project has demonstrated that a unified

approach to the problems of both interest groups certainly would work
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to their mutual advantage. There exist great areas of overlapping

interest--which this Project has-served to point out repeatedly over

the preceding six months.

We refer to the subject matter covered in this report loosely as

"food science," but it might be more accurate to call it "the food

processing areas of food science." Even with this more restrictive

partitioning, however, we are left with an extremely complidated,

multi-faceted area. We attempt to provide our reader with a knowledge

of the various processes being used in the industry today and how

these processes might be used to produce the product ultimately used

by the food service industry. It is not a comprehensive view of all

the processes, rather it tries to convey the nature of each process

and the extent to which it is presently being used by the food

processing industry.

The technological information for producing new food products,

along with the complementary, sophisticated procedures, is available

now. To what extent this knowledge will be used in the food service

industry in the next few years will depend on the type of individuals

charged with the decision-making responsibilities and 'the training

they receive. Will the food service industry concentrate solely on

business or will it become more involved, with the food scientists, in

the ramifications of the rapidly changing food processing techniques?

We cannot answer this question, but in this report, we have attempted

to isolate and discuss considerations dat will shape an answer

soon.
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FoOtDehydration: The Most Widely Used Method

of Food Preservation

Although the major products being dehydrated in the United

States today are essentially the same as they were in 1960 (sugar,

starch products, coffee, milk products--especially non-fat milk and

whey--and flour mixes, with good markets for breakfast and pet foods,

pasta products, and dried fruits and vegetables as well), since that

time there have been other changes. The production of dried

breakfast foods, mixes, and potato and corn chips has increased, for

example, and much of the production of processed coffee has been

taken over by freeze-drying. Also other countries now surpass the

U.S. in drying fruits and vegetables. The methods of dehydration,

however, have remained basically unchanged. In 1963, 55 percent of all

dried products were air-dried, 40 percent were spray-dried, and less

than 5 percent were dried by other methods. It is probably still true

.that these two methods account for most industrial dehydration.

(Karel, 44)

Air Drying

Air drying is the dehydration of solids-in ail., which is

accomplished by exposing foods to heated air in direct dryers.

Sometimes these dryers are used with indirect dryers, which heat the

surfaces on which the food is placed. Primarily convection provides

the heat transfer, but addifional heat may be supplied by radiation

or conduction, using batch drygrst(tray dryers, kiln dryers,; md some

types of fluid beds) or continuous dryers (tunnels, rotary dryers,

and belt or' band dryers. (Karel, 44) Often the manufacturer adopts
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the tunnel dryer, which is by far one of the most flexible systems

in commercial use. In its simplest form the tunnel dryer is a

rectangular structure (whose dimensions vary greatly, dependong on

the capacity of the plant), which will accommodate trucks containing

tays, spread uniformly with the product to be dried. The tunnel

is essentially continuous and the trucks gradually enter one by one

and are removed when equilaium of the product is established.

Tunnel systems are classified according to how the air traverses the

product, the single-stage parallel air flow being one of the simplest

systems. In this one, the "wet" material first encounters the

driest, warmest air, then leaves the dryer at the cooler end of the

tunnel. Although the highest rates of evaporation are achieved

initially, there is lilttle danger of overheating the product since

the surface temperature of the food is below the dry bulb temperature

due to heat loss through evaporation. The product is protected in

the latter stages of drying because the air is getting progressively

cooler. This cooler air also causes a decreased drying rate in the

latter stages. The ultimate disadvantage, however, is that a

product of very low moisture cannot be produced no matter how long the

tunnelis.Commercialplantsuse this system mainly 'for drying grapes;
e'd

however, it is usually used in combination with a counterflow system.

In the single-stage countercurrent flow dryer, air is directed

against the movement of the product. The dry product leaving the

dryer encounters the hot and dry air entering the stem: The %et"

product, then, is initially exposed to very slow drying conditions.

However, provided precautions are taken not to overheat the product,
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it ultiMitely hai a lower moisture content than it would have if

processed by the previously mentioned system. The counter flow

system is more economical to operate than the parallel flow and is

widely used for commercial production, mainly for processing dried

vegetables. The greatest problem with the system is product shrinkage.

The dried product has a relatively high density and slow reconstitution

properties, whereas the parallel flow system produces a dried product

with much less shrinkage and a lower density.

Double-stage dryers are available with both countercurre

parallel flow and parallel/countercurrent flow. The bulk of the

commercial two-stage plants in this country are the latter type,

probably because of its more uniform drying and its high output of.

good quality products. The system produces high initial evaporation

and, often in practice, the first stage is shorter than the second

to compensate for the latter's low rate of drying. However, equal

length tunnels are widely used, and it is possible to place them side-

by-side for loading and unloading at the e end. In many systems,

air from the secondary tunnel is used to supply the parallel flow

system. The advantage of this is that it allows the temperature of

the air in either system to be adjusted as desired.

The chief advantage of the three-stage dryers is that they are

more flexible and can achieve nearly optimum conditions for drying,

a wide range of products, However, the few of these in operation use

three tunnels with countercurrent air flow. An important implication

of these dryers for the future is their total recirculation system

which solves the odor problem associated with onion and garlic

1G9
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dehydrators. The method involves interstage he?t transfer with

dehumidification.

Another type of dryer is the bin-type finish dryer which

serves as a place for equilibrating temperatures, obtain g final

moisture levels, and storing dried products prior to pa' aging.

Basically, these dryers are cylinders through which blows warm air

at a velocity not greater than 100ft
3
per minute per ft.

2
This

dryer provides a low-cost method of removing moisture from particulars

products during the slowest stages of drying. Both the statis and

portable units require 24 to 36 hours to reduce the moisture content

of vegetables from 10 percent to 5 percent.

In the conveyor-type dryer, which resembles the tunnel dryer,

material is conveyed through a hot air system on a continuous moving

belt, with the result of reduced handling costs. The wet material is

loaded uniformly about 6 to 8 inchdes deep onto a belt made of either

woven metal mesh or interlocking perforated plates and is dried

initially by air blowing through the bed and finafiy by air passing

down through the bed. The latter prevents material from being lost

from the system due to changes in density during drying. Belts vary

from 30 to 60 feet long and from 6 to 100 feet wide. By sectionalizing

the system, it is possible to control independent flow rates,

temperatures, and humidities (which essential for high capacity

water removal) and thereby receive ptimum-output and quality. Also,

it is ne the material at a moisture level ofle. .

approxiultely 15 percent to avoid excessively long belts and the

waste of evaporating capacity. (Boldsworth, 43)
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Modern industry in general has increased instrumental analysis

feedback control, and automatic operation of process lines, but

these developments have lagged in food processing for at least three

reasons: (1) food materials are complex and difficult to describe

in simple engineering properties; (2) the measurement of on-line

and feedback control with regard to food processing is difficult;

and {3) it is hard to find food technologists with adequate background

and experience in engineering. Some progress, however, has been made.

Extensive on-line moisture measurements are now available and one

control scheme for a fluid bed dryer is based on three temperature

measurements: inlet air temperature, outlet air temperature, and the

temperature of the air wet bulb. Control is maintained by monitoring

the temperature of the inlet air to compensate for the changes in the

other temperatures. (Karel,.44)

The major problem in air drying solid foods is that the drying

rates must be limited'as moisture control decreases because of the low

diffusibility of the moisture. The associated problems of shrinkage

and organoleptic changes lower the quality of the product. Air-dried

solids also run the risks of (1) poor rehydration, (2) burning and

flavor deterioration during drying, and (3) lipid oxidation, as well

as oxidation of lipid-soluble pigments, vitamins, and some water

soluble compounds both in drying and storage.

Researchers are continuing to look for ways to counteract the

aggregation in solids during dehydration that limits both the drying

and rehydration rates. (Karel, 44) The demand for better and faster

reconstitution in dehydrated products led to the development of the
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"explosio offing process" by the United States Depa ment of

Agriculture (U DA) at the Eastern Utilization Re arch and Development

Division near Philadelphia. The process is now recognized as one

of the most significant developments in dehydration technology, for

its products have many of the desirable attributes of freeze-dried

food, and they can be processed at a cost comparable to that of

'conventional air drying.

Explosion puffing reduces rehydrating and reconstituting to a

few minutes. In the process, pieceg partially hydrated by a

preliminary stage drying are heated in a closed rotating cylinder

known as a "gun" until a predetermined internal pressure has been

regctied. The gun is then discharged instantly to atmosp

\ricpressure. During the process a certain amount_of water is vaporized,

but more importantly, the explosive, or flashing, conditions result

in a highly porous network of capillaries within the particles. This

pdrosity enables the final dehydration to be achieved much more rapidly

(in about one-half the time) than wont be possible with conventional

dried products. It also allows the product to reconstitute very

rapidly.

At present, explosion puffing can produce dehydrated carrots,

beets, white and sweet potatoes, celery, and fruit; it' works especially

well with apples,and blueberries. (Holdsworth, 43)

Another possible way to combat aggregation of solids durin

dehydration is to freeze and thaw foods prir to drying in order to

increase internal porosity and ease of mass transport. The idea itself

is not new, but a new method of carrying it out has been patented.
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In this method, food that has been previously pressurized with 500,

to 1500 psig of methane, nitrogen, CO2, air, freon, or ethane is

frozen. The pressurized frozen substances are then air dried,, and )

they retail their shapes. The developer does not fully understand

the phenomenon himself, but he believes that bubbles of gas are

retained within the solids during melting and drying, thus preventing

shrinkage. (Karel, 44) *

A third method of preventing shrinkage has also been proposed.

This method involves irra iating dried vegetables with ionizing'

radiation to produce scission of some polysaccarides, with the result

of improved rehydration*and texture. However, the use of onizing

.2;0

radiation is not currently allowed by the Food and Drug Administration.

(Karel, 44)

One recently proposed process for dehydrating solids in air is

the fluidized bed, which has been used in the food industry fort

freezing, mixing, transporting, heating, agglomerating, and drying.

This system has the advantage of a simple design, initmate gas-to-'

particle contact, and uniform particle exposure to air without:

mechanical agitation. It is an extremely simple piece of equipment

that can be made continuous if some back mixing can be tolerated.

However, conventional fluidized beds have several disadvantages

which restrict their use in the food industry to the preparation'of

food powders. ( Brockman, 20) Work on centrifugal fluidized beds'

(CFB) by the USDA led to the conclusion that drying food pieces in

a CFB with relatively high air flows may be self-limiting, even when

only partial drying is desired. The ra4.44ncreases obtained in early

drying-stages may be more than offset by the rate-retarding effects of
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a skin-like layer of collapsed surface tigkl1 which forms on the food

pieces. As the drying process continues, this tissue becomes

increasingly resistant to heat and moisture. (Lazar and Farkas, 48)

However, in 1'972 the USDA modifie( the design of their CFB. The new

design subjected the food particle to a centrifugal force greater

than the gravitational force during fluidization, with the result that

the CFB could accommodate different sizes of food pieces, as well as

alter the amount of heat required in processing them. The new process

increased the apparent density of the particle and allowed smooth,

hnmogeneous fluidization, which could be achieved at any desired gas '-

velocity by varying the centrifugal force. Also, increased gas

velocity can provide improved heat transfer at moderate gas temperatures

without the problem of scorching or surface heat damage associated

th higher gas temperatures. The USDA successfully blanched, dried,

`and puffed potatoes, apples, and carrots with their, modified CFB.

They are now working on equipment for continuoua'processing and on

techniques for ensuring uniform product flow dOwn the length of the

CFB cylinder. (Brockman, 20) _yently peas, beans, diced vegetables,

potato granules, onion flakes, and fruit juices tre been successfully

dried on conventional fluidized beds. (Holdsworth, 43)

A novel idea for increasing the drying rate of foods processed

by the CFB has been examined by Bartolome, et al. (i), who found that

shorter drying time and lower drying temperatures were possible when

forced air drying of potato cylinders was coupled with longitudinal

standing waves of a maximum near 8,100 cps. Then researchers felt

their method could have commercialjapplication; however, they
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cautioned that to conserve power and to minimize noise, standing

__waves should be used and drying equipment should be designed

specifically with this usages in mind.

Spray Drying

Nearly as important as air drying to the industry is spray drying,

which is used to pfocess a wide variety of products, including coffee,

eggs, milk products, bananas; blood, cake mixes, casein and caseinates,

cheese, citrus juices, corn hydrolyzates, fish concentrate, potatoes,

protein from various plant sources, soy isolates and hydrolyzates,

starch and starch derivatives, tea, tomato puree, yeast, cream, ice

crea, and yogurt.

In the process of spray drying, a liquid or paste is sprayed into

a chamber, where it contacts a steam of hot air and is dehydrated. The

dry particles, suspended in the air stream, flow into the separation

equipment where they are removed from the air, collected and packaged,

or subjected to further treatment (such as instantizing). Each step

constitutes a complicated and delicately-balanced engineering operation

(Karel, 44)

Spray drying often eliminates the heed for filtering or reducing

the size of particles. Fourth, spray drying allows for coating the

particle with another substance. Finally, a continuous spray drying

system elminates all manual handling of the product, thus producing

lower labor costs, improved working conditions, better product recovery,

and more consistent products.

Unfortunately, there are some problems. Spray drying is more

expensive than most other air-drying techniques because the thermal
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efficiency is often lower than that of other types of dryers. Therefore,

higher fuel and power costs must be set against the savings in manpower

in a continuous system. However, cost becomes markedly less as the

capacity of a plant increases. Second, although spray-dryi4 is used

for heat-sensitive materials, there is a greater potential for thermal

damage with this method than with the still more expensive freeze-

dehydration method. Third, a major problem still exists in the

equipment. The atomizer determines the size of the droplets and is

the most important feature of the spray dryer. But threads of liquid

tend to be uneven, and when the distribution of particle size is uneven,

the droplets interact and coalesce, which results in a lower-quality

product. One reviewer notes that apparently there has been no drastic

new developments in the last few years in rotating disc atomizers and

pressure nozzles. Recently, sonic and ultrasonic droplet production

have received attention, but they have not yet 'been applied by the food

industry. (Karel, 44)

The main aim of spray drier design over the last 25 years has

been to achieve high overall thermal efficiency with high throughput.

Large plants with the sp.pcity to spray-dry 6000 to 7000 gallons of

liquid per hour are becoming common, with most major developments

'concentrating on milk products. Many of-these plants use automatic

air temperature control units, and other components of the plant,
4

including filter replacement, are also becoming automatic`. More drying

chambers are being installed in the open, reducing building costs. But

the recent concern over air pollution and the attendant legislation

will undoubtedly require improved methods for separating powder from
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waste. Also recently, drying procedures have been modified for filled

milk and othetlspecialty items.

Spray-drying continues, to be important for producing dried eggs

and instant coffee (although agglomeration and freeze-drying now have

the interest of coffee processors) as well as fruits and tomato

products.* However, one problem is that products with a high content

of sugar and other soluble solids tend to adhere to the walls of the

drying chamber. Two solutions, modifying the process and adopting

various additives, have been suggested, but at present both are too

costly to be commercially feasible. Very recently, however, a dual

dryer was developed which atomizes liquid products at the top of a

spray-drying chamber, mixes them with heated air, and then directs

them onto a screen mesh conveyor belt..8 The partially-dried particles

form a mat and are then circulation-dried. The developer has found

this method successful for processing calf starter, whey, and cheese.
O.

(Karel, 44)

In conclusion, the continuous spray-drying process produces a

high-quality, economical product and is likely to continue to dominate

liquid food processing since it is a well-established method that

probably will not expetience frequent, drastic changes and innovations.

(Karel, 44) In fact, it will no doubt becoMe more widespread as it

finds applications among newly developed products from the foodstuff

and polymer sectors.(Lyne, 53) For example, the spray-drying of
(

fruit-milk protein combinations may be of substantial importance in

the future because milkshakes, yogurt, and flavored dairy drinks are

popular with consumers. (Karel, 44) Also, with the current attitudes

* The world's largest egg drying facility is in Riverside, California.
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on pollution, an increasing number of effluents will be concentrated

and spray -dried to become a saleable product instead'of being put

down the drain. (Lyne, 53)

Recently, a great deal of research has centered on 'instant"

powders produced'from various foods by spray-drying. (The term

"instant" implies a rapid and complete rehydration in water or another

liquid.) The industry has produced these'instant powders through'a

combination of eurfact treatments and agglomeration. The surface

treatments include incorporating surface-active materials into the

food to improve its ability to absorb moisture; coating spray-driki

products with an additive that increases its, ability to absorb

moisture; and imbedding primary particles in a substrate which,

although soluble in the rehydration liquid, keeps the particles

separated during their initial contact with Water. Also the porosity

of individual particles increases when freeze drying or foam drying

are substituted for spray drying. The other method; agglomer tion,

may be accomplished if two ways: either as part of the spray-drying

process or, more commonly, as a later step. In this latter method,
,

.
.

the spray-dri0 powder is carefully rewetted and the particles are

brought into contact and allowedto grow into aggregates. The
0-

-aggregates are then redried, cooled, and Separated by size.

Several companies have developed processes for making instant

milk powders. These processes vftry primarily in the type of equipment

they,ftge for each of their strips. Most of the methods developed

for milk can also be applied to other spray-dried particles, including

'sugar - containing mixtures.
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The recent !'agglomeration boom" in the coffee industry is a

controversial subject. Some feel that there is no good technical

reason for agglomerating spray-dried coffee and that the trend toward

fi

agglomeration is a sales g mmick promoted by companies trying to

imitate the appearance 9I the excellent freeze-dried coffee in oaer

to fool the publicr. Further, since agglomeration is only feasible

for the large processor, some look on it as an attempt to force the

small processor out of business. (Karel, 44)
. .

Foam Drying

111

A great deal of research and development over the st 25 years

has been directed toward adapting foam-drying techniques to liquid

foodstuffs. Substantial work has been done on developing processes,

equipment, and products; on understanding the basic process mechanism;

'

and 'on, measuring product quality and storage stability. Early findings

ape favorable, good processing definitions exist, and suitable

dquipment is available. But foam-drying technology, with the possible

exception of gas-inflation spray drying, is not yet widely used.

Hertzendorf and Moshy (41), fAnding no reason given for this in

previous research, have proposed a subjective critique (which this

discussi n is primarily based upon) explaining why foam - drying

tech iques aie pat commercially used. As they see it, the primary

rea n is that foam drying is more expensive than conventional spray

drys and drum drying. Therefore, if a satisfactory product can be '

obtained from any of these methods, there is no incentive to use foam

drying unless it produces a better quality product. Further, foam

drying is not as unique as the still more expensive vacuum freeze-
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drying process, which dries solid material better than any other

dehydration method. Therefore, in the future foam drying will probably

be directed toward specific types of products, namely relatively

expensive, heat-sensitive fluid materials, In fact, this is the

general direction foam drying has taken in the past.

When all aspects of foam drying are considered, it is a

relatively rapid process that does not require high temperatures. While

the foam structure of the product assures its rapid -reconstitution,
yr

this same structure presents a storage problem since 6am-dried

products are bulkier than those eocesses by other dehydration methods.,

Aroma retention is another problem and odd-back techniques are required

for some products. Corn syrups have been found to prnt undue

hygroscopicity.

_There have been two major modifications of the original foam-

drying process. The first is the "crater" method, in which a layer

of foam about 1/8-inch thick is spread on an aluminum tray with_

1/8-inch diameter holes: A blast of air is shot through the holes

i such a way that craters are formed in the foam sheet. This

enla a foam surface allows for an increased drying rate. The second

modification is the "spaghetti" method. Strips of foam are extruded

onto a plate, increasing the surface area and thus the mass transfer.

The highest throughput is obtained' when threads,of the thinnest

diameter are dried at the highest possible temperature. Either process

et

produces a product with very low density. The density is increased by,

passing the powder through heated double roll compaction units which \

removes_the very fide air bubbles that tend to show up in the
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reconstituted liquid. Density is also desirable because it makes the

product easier to handle. (Holdsworth, 43)

There are several methods of foam drying. What was originally

known as "vacuum-puff drying" has been converted into a continuous

process called "continuous vacuum-belt drying." This method was

originally used in the pro ct n of instant coffee and oluble tea,

but the development of s ccessful and significantly c eaper spray-

drying techniques for th se products has caused vacu dryers to be

replaced with spray-dryers. The vacuum-puff dryers a e present].) used

for processing citrus and other fruit beverages, which -re relatively

expensive commodities. Citrus products, however, have n t been

amenable to more conventional dehydration techniques. Re ently, with
4

more success, the Eastern.Regional Laboratory of the USDA t t-marketed

a vacuum-puff dried milk that could be sold at about a 21c per quart

equivalent. The "milk" was packaged under nitrogen in cans containing

oft.oluivalent of one quart of fluid milk and was called "Dairy Fresh."

The product sold well for a new item, indicating a good potential for

commercial srcess. Further, consumers rated it favorably with regard

to dispersibflity, storage convenience, cost, and richness; in fact a

great majority considered it as good as or better than fresh whole milk

in all restarts: Curiously, the:salei/of "Dairy Fresh' seemed to have

no effect on the sales of other dairy products. Apparently, it was

purchased for special uses, thus suggesting additional markets for

. USDA has proposed a plant that would operate 24 hours a day,

250 days a year, and produce 62,000 quart equivalents of "Dairy Fresh"

each working day. The product would be ackaged in No, 10 cans for

-....
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institutional use. Of course, the_price of 21C per quart equivalent

would probably have to be higher now because the higher price of raw

milk would influence the selling price. However, if product quality

and storage stability are as good at they seem to be, "Dairy Fresh" is

a potential application of vacuum puff drying. (Sinnamon, et al., 59)

A second method of foam drying, foam-mat drying, is similar to

the vacuum puff method except that the foam is initially formed by

agents and then dried under atmospheric pressure. Successful use

depends upon producing a foam of suitable structure, i.e., one with

many small, uniform, stable bubbles. The structure of the foam

material permits high initial rates of water removal, as well as a

relatively short dehydration cycle. AlsO the process requires only

moderately low temperatures. This type of foam should retain its

structure during drying. With the exceptions of egg whites, beef

extract concentrate, and whole milk concentrate, it is often necessary

to use film-forming additives such as solubilized soy protein,

glycerol monostearate, and sucrous palmitate, to stabilize the foam.

Initial work in this area was based on tomato paste';- -but now it

includes milk products, -coffee, pineapple lemonade, grape 4nd orange

juice, apricot puree, and a prune product containing egg albumen.

(Holdsworth, 43) In addition, a recent study on the commercial

feasibility of foam-mat dried instant orange juice gave promising /'

results. (Berry et al., 9)

The usual need for foam stabilizing agents retards the

commercialization of this process. These add tives, especially

glycerides of fatty acids, may impart an objec onable flavor to the

482



165

product as well as altering the appearance of the reconstituted product.

Howeveri this problem is minimized by compacting.

Several attempts have been made to develop a continuous p cess

of foam-mat drying for commercial use. Two basic methods were

developed: a moving stack-tray system and a continuous belt syst

One particular commercial unit utilizing the stock-tray system

experienced serious mechanical problems, such as tray warpage, which

impeded product removal by scraping. Ibis, coupled with the inability

of this particular system to attain an economical production capadity,

led to its abandonment, although the complicated mechnical handling-

procedure of the stack-tray system can be eliminated with the continuous

belt system.

Product recovery losses, which may be as high as 12 or 15 percent,

are another potential problem of foam-mat dryingf Although less

extensive, the problem is present pith solid belt diyers as well as

tray dryers. However, the loss could be substantially minimized by
Y -

controlling doctoring more closely or eliminating continuous belt

1 --\
wdshing. (Hertzendorf and-Moshy, 41)

Another method, Microflake dehydration, consists of drying a

tit

continuous sheet of foam 20 ml thick that has been placed on a

continuous stainless steel beft., The latter is heated fro elow by

steam and from above by a high velocity air stream. Drying time is

reported to be about 1/10 that of the standard drying process. To

produce a powder with 1.5 percent moisture content a temperature of

approximately 1.70"grees for qne minute is required. One commercial

unit is drying 30 million pounds-of powder per year using the

14.
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Mic flake technique. The quality of foam-dehydrated food has been

on a pa iNIith that of vacuum-dried products, and for some items, even

freeze-drie products. Although this method was first applied to

orange juice, the company is also licensed to produce lemon, lime,

grapefruit, pineapple, grape, banana, peach, and tomato crystals.

Foam-spray drying is different from the methods already described.

Foam-spray drying is an extension of spray-drying and therefore requires

only minor modifications o conventional spray-drying equipment, such

as the addition of a gas supply, gas feed, and a mixing system to the

dryer feed line. Foam-spraydrying i s d for product density control,

for it decreases density by a factor of two. In conventional spray-

drying, the powder is made of a hollow sphere surrdounded by thick

walls of dried material. However, the foam process prJduces particles

having many internal spaces and relatively thin walls: therefore,

the product reconstitutes more rapidly. (Hertzendorf and Moshy, 41;

Holdsworth, 43)

The problems involved with storage stability of all foam dried

products have not been completedly solved. The porous structure of

these products causes them, in 'the presence of oxygen and/or moisture,,

to have undesirable reactions which result in off flavors and the

deterioration of the product. Therefore, special storage conditions

are often necessary. For example, the USDA recommends storing vacuum-

puff dried whole milk powder under vacuum conditions. Further,

certain products must be packed in an essentially oXygen4free,

atmosphere which not only limits packaging possibilities, but also

increases costs.
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Low moistures infoam-dried products must be obtained either

directly during the drying prOcess, during a finish drying, step, or

during a conditioning period in a dry atmosphere. While some

researchers, like Holdsworth (43), advocate silica gel and alumina

as suitable in-package dessicants, others feel that these dessicants

will probably not be acceptable for a consumer product. Product

hygroscopicity is, therefore, a serious problem, and although

compaction techniques axe helpful in reducing hygroscopicity

ultimately fo-am dried products may require suitable single portion

packaging. (Hertzendorf and Moshy, 41)

Furthermore,' if low-moisture products cannot be obtained by

drying in all cases and if conditioned storage is required, the,

producer will need to maintain large product inventories. This will

greatly increase storage and warehousing costs.

In conclusion, foam drying will probably not be a broadly

applied dehydration technique, but.rather one used for specific

products. Once the food processing industry becomes convinced that

these products have a market, foam drying will no doubt be adopted

when relevant.

. Drum Drying

A third Method of dehydrating liquid foodstuffs is drum drying.

For this process, a layer of wet material is deposited on_the surface

of one or more revolving steam-heated drums. The system has the capacity

for a.very high rate of heat transfer, but this also creates the

problem of heat damaging the food. However, short residence times

and reduced pressures can lesson the danger. Both a high rate of
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production and a low moisture content can be achieved-by operating

at a high temperature. However, the drying rate is often limited by

the temperature tolerance of the product.

At present drum drying is used very little. Milk is no longer

dried this way; spray-dried milk is a more acceptable product. But

some potato flakes are drum-dried, as are a large percentage of the

readily rehydratable cereal products, such as baby cereals and "instant"

cereals. Laboratories both here and abroad have developed processes

for applying the method to,fruits and vegetables, but thus far

commercial success has not occurred. 6litle project studied the effect

of some equipment modifications on the quality and stability of

finished tomato puree. Because of a partial shroud and a low-humidity

collection zone, the product could be inexpensively processed by drum

drying. The product was removed from the drums with a high moisture

content of from 5 to 7 percent, which yielded a superior product

because there was no scorched flavor or color damage. Bin-finishing

to-a target moisture of frOm 2.5 to 3.5 percent required only three

to six hours with forced air at 95 F and a 6 percent relative humidity.

The product was stable for six months when air-packed. Since it can

be dispensed from reclosable containers without caking, instant tomato

sauce is available to the housewife or the manufacturer in any amount

or consistency. The researchers estimate that for a commercial system

starting with 20 percent solids, using a 3.5 by 10 feet drum dryer with

3.5 by 5 by 3 finishing bins, and producing 350 pounds per hour,'the

cost would be 4.5 'per pound of dry tomato puttee. (Lizar and Miers, 49)
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Frozen Foods: The Fastest Growing World in

The Universe of Food

"The fastest growing world in the entire universe

of foods.is the frozen food world.... Frozen' foods will

be the numbr,oue gainer in the food industry in the

seventies." (Karnes, 45)

"Everyone knows that prepared frozen foods are the

wave of the future and that the time may come when stores

are filled with heat-and-eat specialities instead of raw

commodities" (Katx, 46)

"Many operators in all segments of the food service

industry - -both commercial and institutional -- report using

25.to 80 percent frozen foods in their menus. These

operators also expect to be increasing their use of fro-

zen foods as much as 40 percent by 1974." (Angione, 6)

These three quotes are examples of .the general mood characteriz-

ing the frozen food industry-. Without a doubt the industry is growing

rapidly. The total safes in 1972 were up a phenomenal 13.6 percent--

pthibiggest jump in ten years- -with strong gains being chalked up for

everything but frozen fruit (see Tables 1 and 2). Production also

achieved a near - record gain of 6.7 percent, including a very remarkable

increase in the packing of frozen foods for the institutional market.

187
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TABLE 1

Value Of All Frozen Foods*From 1942
Through 1972

1942 $ 162,000,000 1957 2,362,000,000

1943 178,00,000 1958 2,320,000,000

1944 197,000,000 1959 2,749,000,000

1945 257,000,000 1960 3,037,000,000

1946 324,000,000 1961 3,638,000,000

1947 245,000,000 1962 3,960,000,000

1948 292,000,000 1963 4,381,000,000

1949 375,000,000 1964 5,246,000,000

1950 500,000,000 1965 5,765,000,000

1951 700,000,000 1968 '7,033,236,000

1952 875,000,000 1969 7,641,114,000

1953 1,200,000,000 1970 7,931,000,000

1954 1,450,000,000 1971 8,128,000,600

1955 1,700,000,000

1956 2,106,000,000 1972 9,230,000",000

Includes all sales ofqrozen fruits,vegetables, con-
centrates, poultry meats, seafoods, and prepared foods
it conservative retail prices or at average prices paid
by institutions and reprocessors. As a generality,
it can be said that retail sales make up 65% of the
total figure, bUt this percentage fluctuates.so greatly
from product group to product group that it cannot be
used as a rule of thumb. Of sales made through retail
stoyeso ftozen food chains with two or more stores
account fo.r 70% of the business.

From: Quick Frozen Foods (December, 1973) 36(5): pg. 46.

ly
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It the same year, institutional foods led the way in both sales and

production increases with a 9.2-percent rise in the volume of frozen

foods bought by the food service sector. Private restaurants, chain

operators,,and hospital directori now accept red meat that has been

quick frOen, as well as frozen turkey products, for example. But

despite the ffct that the food service field, especially in the area

of airlines and contract feeders is switching to frozen convenience

foods in increasing numbers, retail sales still account for most pre-

pared frozen food production.(Katz, 46)

Fish and seafood entrees are the most popular frozen foods because

they are more convenient and available than fresh fish or fish that is

preserved by other methods. (Foda et al., 28) Also, both retail and

institutional consumption of frozen vegetables (notably potatoes, green

beans, lima beans, and green peas) moved ahead vigorously in 1972,

although the inciard-was more marked on the institutional side. And

although the overall sales of frozen fruits declined in the same year,

frozen apple sales to the institutional sector were up, (Katz, 46) and

food service directors in all sectors of institutional feeding say they

are now beginning to use more pre-prepared frozen fruits because they

save time. (Foda et al., 28) The biggest sellers in the food service

industry now are frozen hamburger Tatties, breaded fish portions,

potatoes (especially french fries), onion rings, cream and ftuit pies,

juices, and poultry. These items will probably remain as importait

throughout the seventies, (Havighorst,35)

There are several reasons why food service operators are using

frozen foods. First, man frozen food processors are making exciting
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TABLE z

Prepared

1972 Frozen Food 4undage and Dollar Values

poundage (lb) dollar value ($)
Retail Institutional Total Retail Institutional Total

Foods 3.398B 683M 4.081B $2.290B $402M1 $2.692B

Seafoods 502M 832.711 1.134B $626.5M $1.151B $1.77B

Poultry 1.712B 606M 2.318B $894M ' $320M $1.214B

Vegetables 2.119B 2.925B 5.044B $706M $786M $1.492B

Meats 4. 372M $6331,1 1.005B $380M $575M $955M

Juices &
Drink 1.619E 4Q7M 2.098B -$710M $132M $842M

Fruits 70M . 627M 697M $41M . $217M $258M

Total 9.864B '6.714B 16.578B, .$5.617B $3.583B $9.230B

Adapted from: Quick Frozen Foods 36(5): 46-47 December, 1973
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newotonvenience products that are tailored to the needs of the food

service operators (Foda et al.; 28) If purchased, stored, and prepared

properly, these products are usually of high;quality, an important

factor in their popularity. (Havighorsit, 35) Second, frozen foods re=

duce labor costs and save on equipment purchases--partly because they

dictate exact portion quality and often quantity. Third, seasonal

products are not often "out-c2f-stock." Finally, since frozen foods

dsually'require less preparation, faster service and faster inventory

turnover are possible.

Slow vs. Rapid Freezing

Still, probably the most important factor determining sales is

the quality of the product. In order to maintain texture and organ-

oleptic properties of a frozen product, a continuous freezing process

is necessary. However, freezing will always induce major alterations

in foods such as death of tissue with loss of consistency, drip of

cellular fluids and altered organoleptic properties. The best method,

then, involves limitingthe size of the ice crystal, preventing the

development of.long ice needles-, and reducing the disruption of cells

to a minimum. This will, generally, be done by fast freezing the food

to low temperatures in order to stop biochemical and enzymatic activities.

Rapid freezing is recommended for fish aria meat, for example, because

large ice crystals may have disrupting effects on the fine tissue and

because strong hypertonic fluids Which develop in the course of freez-

ing could destroy the physica17chemical equilibria if allOwed to stand

for too long. Also when specific aromatic or nutritional properties

need to be maintstned, as in fruit juices, milk, tea and coffee extracts,

19.1
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the main problem is to avoid, dUring processing, denaturation Of the

substances responsible for taste and aroma since this=maght result in

unbalancing the flavor of the-products when -they are brought back to
I

utiliiation temperatures. All these examples illustrate that usually

a faster freezing fate produces a b etter quglity product (Rey, 57)

In contrast, studying the effect of fredzinerate 'on chicken meat

quality, researchers found that slow freezing caused a larger loss in

thawing drip of cellular fluids, a larger loss of nitrogenous congtitu-
-

ents and nucleic acid 'derivatives, and a decreased holding capacity'in

the meat., On the other hand, fast freezing, inhibits proteolysis, pre-.,

serves better the integrity of muscle proteins and induces no signifi-

cant changes in the color, odor, and taste of.iincookeabreast or leg

meat. Although this case cites a 'spectacular improvement in quality

'due to an.increased freezing rate, not all products benefit from rapid'

freezing. (Rey, 57)

rSeezing Methods

At-the present time, there are a number of different-methods of

freezing available to die frozen food processor. Airblas't freezing

is the most versatile of the methods and hap thelongest histOry 'of

commercial application. This method freezes the product,in a storage

room by using fans to circulate cold'air. The obvious disadvantage of

this method is that it takps a long time to freeze the product. Small.

packages freeze overnight, cased goods and barrels take manydays.,

o

T)e air blast tunnel freezer igan improvement over thet-Lirst

system. 'Using very fast air-movement and air temperatures of,,ffom,-'3,5
c

to -40 F, it freezes the product much faster: This meOod isUsed
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primarily for packaged fruits, vegetables, bakery goods, meats, poultry,

and prepared dishes. Packages are usually put on trays, which in turn

are put onto dollies or trucks. With properly spaced shelves and

packages, freezing time can be decreased to a few hours for many items.

Some unpackaged items are also frozen this way.

A third method; conveyor tunnel freezing, is a variation on the

second system. This system uses conveyors which move food on an end-

less belt or chain through a freezing zone of rapidly moving air at

35 F or CO
2

gas at approximately -100 F. Meat patties, chicken parts,

bakery goods, and other individually proportioned foods, packaged or

unpackaged, are frozen in such units. Freezing takes only a matter of

minutes, and automated loading and unloading can be found in some of

these systems.

Bulk freezing on conveyors is another method. In this system,

such piece items as peas, cut corn, beans, etc., are piled several

inches deep on a belt and passed through the freezing zone where -35

F air blows. The system permits storage of frozen food in bulk. Pack-
.

aging is done later during a slack season or upon order. Freezing by

this method is faster than freezing in packages, but not as fast as

IQF (Individual Quick Freezing). Therefore, evaporative losses may

still be undesirably high.

Fluidized beds are used to achieve a rapid IQF. In this system,

air flows upward through the belt at a sufficient force to fluidize or

practically float the food pieces. Thus each piece is continually

moved and turned and all surfaces are exposed to the freezing air

stream. This rapid freezing improves textural quality, and the shorter

exposure to the freeting medium lessens evaporation. An added advantage
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of IQF is thawing. For example, instead of a restaurant chef-or a

baker thawing. an entire 30-pound can of food, he can simply pour out

the amount he needs. The IQF product will thaw quicker because only

the individual items, rather than all the ice holding together a solid

block, has to thaw.

IQF for liquid products is a very new concept. Such liquids as

juices, purees, soups, pulps, and dairy products,.may be frozen in'a

unit similar to an automatic ice cube maker to Lim pillow-shaped

products. The advantages of this method over liquids previously frozen

in a solid block include convenience in thawing and a cheaper package

(perhaps a plastic film in a carton instead of the conventional metal

can).

With plate freezers, heat transfer is by conduction (which in

theory is more efficient than the convection methods already described).

However', packaging the product partially offsets the advantage. For

products that are packaged before freezing, such as asparagus, cauli-

flower, spinach, broccoli, and other irregularly shaped foods, plate

freezing may offer the fastest practical freezing rate.- The labor

cost of plate freezing is-Votentially high because usually hand labor

is required for loading and unloading, although modern plate freezers

are highly automated and labor requirements are minimal. Such automa-

tion, however, makes a plate freezer even more costly.

The contact freezer is essentially a plate freezer of unpackaged

goods. This system uses eitlier a'belt or a drum. One version uses a

double-walled drum with the refrigerant circulating between the walls.

The product rides on the out i.de of the drum, mainfaining refrigerant-
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to-metal-to-product contact. Evapdration is virtually eliminated,

:maintenance is minimal, and losses due to the product's sticking to

the drum or breaking when it is removed are claimed to be nil. However,

this method is limited to uniform, flat or round materials that. can

be easily spread on a belt. Manufacturers have claimed that a one- nch

thicksteak can be frozen in 20 minutes and small shrimp in fou

minutes (Rasmussen and Olsen, 56)

The final freezing methods to be discussed areun-rsion and s ra

freezing. In both cases a liquid, rather than air is the refrigerant.

The advantages of liquids over air are twofold First, a liquid is

afar better conductor of heat than air. Thprefore, tore,rapid rate

of freezing can be achieved, even though the liquid may be at a higher

temperature than that normally used in air blast..SecOnd, lower

temperatures are available when cryogenic liquids, which -will be dis-

cussed later, are used. As their navies indicate, immersion freezers

operate by immersing the unfrozen product in the.freezant, and spray

freezers operate by spraying the freezant onto the items. ,Alcohols,

such as prbpulene glycol and ethylene glycol, apd brine are the common

noncryogenic liquids that have been used commercially for many years.

These liquids have boiling points in the range of 0 F to -20 or -30 F,

and they can be used effectively to freeze such large items as turkeys

at a fairly rapid rate. Protective wrapping of the product is essential.

The usuql wrapper is a shrink-wrap plastic that forms a good barrier

between the product and liquid and also perthits rapid heat transfer.

'A new refrigerant, dichlorodifluoromethane (R12), was approved by the

FDA on August 13, 1967 and has found commercial application. Although

its boiling'pOint is chin the noncryoggrlia range, it ftgEtes items
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at rates comparable with the cryogens and will therefore be included

in the diyussion of cryogens.

Cryogenic Freezingj

In 1966, the United States had 35 cryogenic freezing operations.

By 1969, the number had grown to over 100. Today, still more exist.

To understand why the number of cryogenic installations has grown, it

is necessary to examine the cryogens along with their advantages and

limitations. 'Cryogenic liquids, those having boiling pointg below

-100 F, include liquid nitrogen (LN), liquid air, liquid carbon

dioxide (LCO2),) and solid carbon dioxide. As previously mentioned,

dichlorodifluoromethane (R12), although not a true cryogen, is usually

included with the cryogens. Cryogenic methods have been used mainly

for freezing beef, sea food, and poultry, and to a lesser extent, for

freezing bakery products, pizzas, onion rings, and commissary items.

Carbon dioxide. Carbon dioxide is a by-product of many chemical

processes and is therefore readily available at a low cost, offering

wide possibilities as a freezing agent. Carbon dioxide is most commonly

used as dry ice or carbon dioxide snow, which sublimates spontaneously.

at -78.8 F. However the solid-to-solid heat-transfer is not as efficient

as a liquid-solid system. This is why other systems, in,which CO2 is

directed from nozzles onto the foOd, have been developed. Inthese

systems a very fine snow mixes with the material. But here again, the

sublimation of particles prevents intimate contact with the product,

and can delay freezing. Furthermore, research must be conducted to

be sure that a chemi 'cal reaction between CO
2
and the product will not

harm the product. On the other hand, carbon dioxide snow is still used

19
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, in large amounts in storing and transporting deep frozen materials.

In all cases, tha equipment is simple and highly'dependable; and it

requires little capital and very limited maintenance.

Liquid nitrogen. The most frequently used.flilid in cryogenic

freezing has been and still is liquid nitrogen, a by-product of the

extraction of oxygen from air. Liquid nitrogen, which is widely

available in the United'States and other industrialized nations, has

practically unbeatable qualities as a freezing medium. Its boiling

port at atmospheric pressure is -320 F and its cooling capacity is

quite adequate. In addition, liquid nitrogen exhibita complete

chemical neutrality, has no toxic properties, can be manufactured

with high industrial purity, and is easy to handle, since special

containers have been developed to ship and store the fluid. Rey (5)

provides this general description of a LN cryogenic freezer:

A cryogenic freezer in ich liquid nitrogen and

carbon dioxide are used consis essentially of an insulated
tunnel (sometimes vacuum-jacke d) with inlet and outlet
openings protected from atmos eric moisture and air by
the curtaining effect of nit ogen gas evolving from the
inside. The materials to be frozen are placed on a screened
belt and moved in a counterc rent of cold nifrogen,gas
coming from the ebullition zo and driven in forced con-
vection by adequately placed fans. The objects are rapidly
surrounded by a frozen crust and pro essively cooled to

temperatures close to -10 C. They t en enter the spraying
zone where they are in direct contac with LN for a short
time. The outside temperature of the product falls rapidly
and reaches -196 C (-320 F). The frozen blocks are then
conveyed to an equilibrium zone where they are allowed
to stand under cold nitrogen gas so that the temperature ).

can homogenize within the material and reach an average
of -30 F to -50 F, depending upon the treated substance.
They are now ready for storage and transportation. The
whole operation requires only minutes.

Besides teheir many technical advantages, these systems also have

advantages that are operational, quality-oriented, and economical.

1 9 7
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There are several operational advantages. For instance, due to the

4r
low freezing times, productivity is very high. Also the cryofreezer

is readily compatible with other existing systems. When placed ahead

of a blabt-freezer, for instance, it can increase its productivity by

25 percent and prevent the excessive dehydration of the products by

surface crusting. LN freezing cycles are also versatile and can be

adjusted easily to each individual requirement.

The quality-oriented advantages are equally important. Rapid

freezing insures better quality, better color and texture; lower drip,

absence of mushiness, and almost no loss of weight by dehydration (0.2

percent as compared to between 3 and 10 percent in other systems.)

Also, the nonreactive atmosphere of neutral nitrogen gas prevents sur-

fatoxyation and keeps bacterial growth or contamination to a

minimum. (Rey, 57)

Last are the economic advantages. The initial capital investment

is about one-third of that for a comparable mechanical system. (This

is true for all the cryogens, not just LN:) Direct labor saving is

estimated at 50 percent. Furthermore, freezer rooms, compressors, motors,

and cooling towers of a comparable mechanical refrigeration system take

from five to seven times as much floor space as the cryogenic freezer.

(Finnegan, 27)

There are limitations, however. First, the rapid rate of heat

transfer does not occur if the product is packaged first or if the

product is a large one, like a whole turkey. It has been suggested

that freezing irregularly shaped products in an open container instead

of the usual closed box might remedy the first problem. Also, the
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extremely rapid freezing rate causes surfaces of poultry and meat to

appear white due to light reflecting from extremely small ice crystals.

Consumers do lot like the color, despite the fact that less damage has,

been done to the meat due to rapid freezing. Another problem is that

products will crack and even shatter if exposed directly to LN at -320 F.

Therefore, most LN freezers use sprays rather than immersion baths.
a.

Finally, droplets of LN, as well as LCO2 boil so intensely when in con-

tact with the product that they are actually repelled. Consequently,

nitrogen is mostly In the gaseous state while in contact with the

product. This is why an equally rapid freezing rate,can be achieved at

'much higher temperatures at which the freezant boils only moderately,
AIL

producing proper liquid-to-product contact. (Rasmussen and Olsen, 56)

Dichlorodifluoromethane (R12). The R12 system is the newest method

to gain widespread commercial adoption. It has been introduced for the

processing of such IQF sticky foods as cut leeks, diced onions, and raw

peeled shrimp. A couple of dozen plants of capacities up to 20 000

pounds per hour are now in operation in the United States. Ideall

the fluorocarbon freezer, as proposed by the DuPont Company and designed

by,Lewis Refrigeration, should combine the speed of cryogenic freezing

with the cost of air-blast freezing. The R12 is sprayed directly onto

the food and reaches its boiling point (-30 C, -21 F) in an air-free

atmosphere. The sprayed material is immediately crusted. It then

equilibrates while the freezant drips off and finally evaporates.

(Rey, 57) No product evaporation losses are measurable. (Rasmussen and

Olsen, 56)

Since the R12 freezant is very costly, Rasmussen and Olsen (56)

recommend that it be recycled. Great skill and care are required to
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to avoid excessive loss of the freezant, but losses are generally ke

down to a minimum of 1.5 percent. However, even this small loss is

important in the overall economics of the process and usually amountfr,

to close to 50 percent of the operational cost. (Rey, 57)

Many countries are still reluctant to allow direct contact between

the R12 chemical and the food. However, R12 research continues and

there is a good chance that the method will be more widely used in the

future (Rey, 57)

Product Applications of Cryogens

As previously stated, LN is the most widely used cryogenic liquid.

It is used on a world-wide basis for freezing'red meat, seafood, poultry

products, prepared,:foods, and fresh f7it. In addition, a'wide selec-

tion of delicate foods is now being frozen with LN in plants capable

of handing several tons per hour. These foods include fish fillets,

small fish, whole salmon, prawns, shrimp, lobster, meat products, poultry,

uncooked pies and bakery products, whole mushrooms, tomato slices, pre-,

cooked meal portions, cooked and fried egg white, and so on. (Although

many elicate products are processed by cryofreezing, tomato slices

still cannot be frozen without loss of-texture. In a recent study,

sturdy tomatoes--those that are being developed for use with machine

harvesting- were immersion- frozen with liquid nitrogen. Although
is

normal colOr returned upon thawing, the texture was rkedly affected.

rHowever, the researchers fee/ that with improyed cul varp and greater

attention to the ripening stage, pretreatment, and thawing procedures,

a greatly improved frozen tomato slice can be deYCloped.) Just recently,

liquid' nitrogen has come into use for freezing such fragile fruits as
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raspberries, strawberries, peaches and cherries. (Salunkhe et al., 58)

In all cases the freezing is of the IQF type, which allows better

domestic use of the products placed in large containers. (Rey, 57)

A process called "spray-freeze" uses a liquid-golid system of

CO
2
to freeze products, especially whole peeled bananas, mushrooms,

cherries, peaches, strawberries, sliced peppers, and shrimp. Another

system called "Ultra-Freeze" is said to be able to freeze any food

product--poultry, red meat, baked goods, pre-packaged meats, vegetables,

even complete meals. (Finnegin, 27) A third system in which liquid

CO2 is first vaporized and used as a gas is now avaitb4e. It has been

found to work well for bakery goods.

On the other hand, the designp presently available for the R12

freezant are not suitable for spongy bakery products. These products

absorb so much of the liquid freezant under the sprays that the R12-

cannot be boiled off efficiently before the exit. (Finnagan, 27) Thus,

the R12 is better suited for IQF of sticky products, as previously

mentioned.

Several studies have been conducted to determinethe difference

in quality between products frozen by airblast, liquid nitrogen, or

R12. In one study involving carrots, researchers found that R12 was

clearly the most effective in producing frozen carrots which retained

much of the textural quality of fresh carrots. Fnithermore, the

retention of a firm texture was found to be a function of the speed of

freezing. With LN immersion freezing, there is a,danger of shattering

the carrots. However, the scientists noted that this danger might be

minimized without slowing freezing to the rate of air-blast freezing
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if a spray application of LN rather than nitrogen vapor had been used.

They did not, however, possess the equipment tdte:t thia conjectUre.

(Wolfod and Nelson,'64)

Aphther experiment used salmon steaks. This study suggested

that their low loss, of weight when frozen by R12 might be sufficient

to offget the slightly higher cost of R12 freezing over conventional

methods, such as LN-boosted air-blast and air-b4st freezing. In

addition, the rapidity of R12 freezing makes contnuous in-line freez-
/

ing possible with lower labor requirements than both conventional

processes and should be of interest to processors of fAth products.
1-

(Chen et al., 22)

Improvements in product quality directly attributagle to the

faster freezing capability of cryogenic systems, vary from product to

product (Hall, 34) For example, it is essential to freeze fruit very

rapidly. Meats, on the other hand, although they benefit from being

frozen rapidly, need not be frozen within a matter of seconds, as is

the case with fruit. The cell membranes of animal products are mor

-elastic and are not as easily ruptured.(2uma,-'30) In a few cases,

product damage during thawing may wipe out the advantages gained

through cryogenic freezing. (Hall, 34) All these factors must be

taken into account when using cyrogenic freezing methods.

Cost of the Cryogens

--The growth and sophistication of the eezing industry has

placed new emphasis on selection df a pment to meet the processor's

needs. Should he opt for a cr enic system, he will find that is

more expensive than a mechanical system when the over-all Cost is

2Q2
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considered. However, cryogenic system costs can be lowered by large-

.

scale usage, close proximity to ,a c. yogen-supplier, year - 'found

operation, and,freezer tunnel desIgnyith efficient he4.transfer and

a maximum utilizAtion of refrigeration capacity. (Hall, 34) In,any

case, the major points to be considered with the cryofreezing system are

operating cost, cost of the system, and freezant evaporation losses

froth the systeo. (Finnegan, 27)

When the in -line costs per pound of frozen products are compared,

the new freezant R12 is the cheapest. The R12-qreezant, costs approXimate-
.,

ly IC per pound of frozen product, c-.vvided the freezant 4 efficiently

recycled And not lost. LN costs approximately 2C per pound of frozeil

product. (Finnegan, 27) LCO
2
costs almost the same as LN and therefore

would have about the same cost since both. LN and LCO
2
required 1 to 2

I

pounds of freezan er pound of product frozen. (Rasmussen and Olsen,

The Future of Frozen Foods

o

By 1980, a 40-percent increase in frozen food sales to the food

ervice industry is expected. This means that the food service sector)
,will buy $2.98 billion worth of frozen foods. Frozen food distributors

feel that the biggest potential for frozen foods in the future includes

casseroles and gourmet dishes, baked -goods, red meats, sea foods, and

hors d'oeuvres. In the words of one frozen food advocate, "Frozen

foods ultimately will determine the success or failure of food service

operations. Rising labor costs and sky-rocketing operating costs will

force the industry to use frozens in order to stabilize food quality

and the expense of doing business." (Havighorst, 35)
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Food Canning: The Most Familiar(Method'of Food Preservation
,
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,.. beveragesand,a new group of still beverages are stabili2ad instead by
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, a balance of acid, sugar, and preservatives: In addition, flexible ,
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0'
pouches, shaped plastic. 'tubs, bags, and other containers aie'supp.lement-,
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rig the rigid cylindrical can.
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The canhit* industry underwent
..

gxample, the Weight -of the canmetal-And glass was reduced, and a

wider _pf products emerged. There lip majorprogress in the canning
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of beer, carbonated beverages, ltd fruit-flavored drinks; in high tempera-
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new canning materlals,a$ tin-free steel, allipinum, and' other convenience
.

e ' '

containers.

In 1970, approximately one -third ,of the total Weight' of 6.od packed

in the United States was canned fruit, veietables(heats,.and.other
.

%

foods. Another 10 percent'Of the'cans of beer
.

and 13 billion calis'of,-

e.:
.

carbonated beverages were produced.. Glass bottles accounted got'an

_
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additional 16 billion fills of beer and 25 billion fills of carbonated

belierages. Although poucheS and plastic containers numbered only in

the hundreds of millions in 1971, they already represented a lucrative

business for several dairy and pudding firms.

The canning industry today is using new, higher speed equipment.

One beer company, for instance, claims to have machinery capable of
4

canning 1100 cans per minute.. Two industrial repOrts boast production

lines capable of logo glass containers per minute. Thus), as far as

If
speed and reliability are concerned, 'the Canning industry has far out-

stripped all other sectors of the food industry.

The results of most canning research appear in suppliers' reports,

rather than in technical journals. The canners themsOlves generate

.able need for research, and the larger the canner, the greater the

research and development effort made by the supplier. The only

significant research and development in the 1960's that can be credited

to the U. S. Government is flexible packagsretortng, completed in

the early sixties. However, no significant innovations have been made
ol

in Any USDA lab using this development; the extension of the work has

been confined to small improvements, trouble shooting, and communica-
44,

tions. Sirlilarly, very little university research and development

focuses on canning. Universities made no significant contribution-

* during the sixties. SiriCe the void must be fillddi the canning industry

e closely related to it, conduct most canning research and .

ce 1960, much research has centered on packaging. "Easy- open"

aluminum ends on conventional cans and on all-aluminum food cans have

been developed. Approximately 25 billion cans in 1970 had k:'14e)asy-open"

t)
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ends. A smaller, but still impressive number of aluminum convenience

ends affixed by adhesive appeared-on cans in the same year. A peelable$

adherable, flexible polyester-aluminum foil combination also appeared,

although it was not used primarily as a-' closure. Tens of billions of

twist-off Closures were used on bottles and plastisol-lined caps; twist-

off
,

caps, along with flip-open caps, are now as common as ape wide-

mouth glass jar. (Brody, 18)

Along with changes made in the types of closures on cans and

bottles, packaging materials themselv s have improved. The aluminum,

iron, steel, and glass industries h ve all poured a great deal of

ti
and money into developing high quality packaging for foo' ucts.

(Brody, 16) The aluminum companies, for instance have tri

time

promote their metal as a commercial canning material but they have m

with many difficulties. One problem is that the existing giant canting

and food corporations-have enormous investments in their current equip-

went and methods and are reluctant to discard them. The aluminum can
k

is. light weight and easy to work, but it dents and abrades easily. It

is also non-degradable, but it is the only metal used for cans that.is

valuable enough to recycle.. Further, aluminum cans do not operate

interchangeably with steel cans because of the weight difference and

the tendency of the aluminum to bind on steel railings: But aluminum

companies have not given up. Because aluminum ans couldn't be made

by the,soldered'Efide seam technique of the "old" can the companies

developed a drawn-and-ironed can in the shape of a deep, seamless cup.

these cans now, come it many different sizes and shapes. Also, the

indu ry has found success in producing aluminum for easy-open closures.:,,

Their most popular closure uses an atuminum end scored for easy tearing.

29,G,
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and generally, an'aluminum insert is used on a tin-free-stell can end

for a peelable metal tab. (Brody 18),

Meanwhile, research scientists affiliate'dIwith iron and steel

interests have been busy eliminating tin from steel surfaces and apply-

ing such non-tin layers, as chromium or chrominum salts coated with

organic materials, to protect the steel. These cans were designed

specifically for beer and soft drinks and demand to date has far

exceeded supply, with the result that little research is being done

to develop tin-free steel containers for other food products. In the

brewing industry, the exterior of the can has a wraparound lithography

to protect it against rusting. Packers and other foods often do not

know exactly what is to be written on the outside until the time of

packing. This.problem also holds back its application of the wrap-

around can to other products. Fuither, there has been a question as

to whether the thermoplastic adhesives used for the side seams can

withstand the,temperature used in thermal processing. (Brody, 18)

Most of the major steel companies are also working on a two-

pieces, draw-and iron steel can. This can is cheaper and lesd likely to

leak than the two-piece aluminum can. The perfection of the can is

apparently still some time away, although prototypes have been made.

(Brody, 18)

The glass industry has developed standard, lighter-weight hottles,

with improved break and chip-resistance but the adoption of convenience

closures, such as screw-on aluminum caps,' has caused the greatest recent

increase in the use of glass. (Brody, 16)
)

The composite spiral-wound can of ,flber polyethylene-aluminum foil,

207,
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which has a major share of the juice and juice drink frozen concentrate

_business, is another type of container. It has been successful in

packing shortening and coffee, and since it ire, cheaper than the all-

metal can, researchers will no doubt continue.to study the feasibility

of adopting it for other preducts. (Brody, 18)

Aseptic Canning

One of the newest innovations in the canned foods induStry, how-

ever, is aseptic canning. With this method, a food processor can now

offer a sterile product without the noticeable changes in flavor, tex-

ture, and appearance that usua11y ass ciated-with-theimal y pro-

cessed foods. (Anonymous, 4) Aseptic packaging involves filling a pre-
.

sterilized container with cold, sterile food then closing it with a

pre-sterilized cover all of which takes place_in a sterile environment.

Thus the package is hermetically sealed. (Brody, 17)

The biggest recent success story in aseptic canning is the "snack

pudding boom." These milk puddings are individuallyportioned and

aseptically packaged in two-piece drawn aluminum cans with convenience

611-panel; pull -off tops. These snack packs, which usually come in

packages of four, were introduced as lunch box desserts. But they also

filled a consumer demand for quality convenience desserts. Within two

years, the demand for these cans exceeded-the country's, capacity to

produce and aseptically package them with pudding. !Ihe incredible

growth of snack puddings between 1968 and 1970 drew almost every

major food marketer into the'field, and there has been a forecast of

sales to tw billion snack puddings by 1975. Although the latter pre-

diction.will probably not.be met (700 million is a more realistic

4208
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estimate), this use of aseptic packaging is still very important and

many products other than puddings are noyf being packed. (Brown et al., 19)
....-,

Advantages to Asceptic Canning

There are several advantages to the ase tic canning process. For

dr'instance, in the traditional canning proces , where foods are sterilized

in their cans, many products tend to be overcooked by the time sterility

is achieved, which affects their palatability, color, texture, and

nutritive value. Their edges are often overcooked because their inside

cores must reach and maintain a certain minimum temperature for a

"specified time.' During thisprocess, the contents at the edge of the

can are overheated. ITS contrast, aseptic canning sterilises the product

outside of the can using HTST (high-temperature, short-tim methods,

which are based on the following principles: (1) the microbial de-

struction rate increases by a factor of 10 for each 18° F temperature

increase; and (2) biochemical reactions affecting color, flavor, and

nutritive value increase by a factor of about two for each 18° F

increase. Higher temperatures thus require_ shorter sterilization time,

and the result is usually less thermal

(damage.

(Brody, 18) With

aseptic canning, the product is sterilized for A few seconds in a

continuous flow heat exchanger at from 280 to 300° F before packing.

Sterility is achieved with very little cooking. The product is then

poured into a sterilized container and closed, all under aseptic

conditions. (Brody, 40) Hence palatability, color, texture, and

nutritive value gAp actually improved in most foods' processed this

ay, which means that more de;icately flavored products can be packed

in . (Bird, 10; Brody, 40)
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Two independent studies have evaluated the chemical and quality

changes of strained peas (Davis et al., 23) and strained carrots

(Luh, et al., 52) canned by both the aseptic and the retort processes.

In both cases, the aseptic process was superior to the retortrprocess

in maintaining a high level of free amino acids and amino nitrogen in

the canned product. Further, the retort process was shown to produce

acidity and thus perhaps to influence the stability of the five

nucleotides in the canned product. The aseptic (HTST) process appears

to retain nucleotides are known to have a flavor-enhancing effect on

canned low-acid food. In the carrot study, the aseptically canned

vegetables were far better in flavor and thiamin retention than those

processed by the retort method. (Luh, et al., 52)

A second advantage related to product quality is that nutrients,

flavor, or color lost in heat preserving may be re-added to the product

before the can is sealed--aft. impodsibility in the usual retort canning

procedure. Using xe-adding procedures, it may become possible to retain

nearly all the nutrition of the fresh production of a canned food.

(Bird, 10)
(4.)

Also, aseptic canning provides for more precise temperature ,

control during heat procesqingl, For some products,. like dairy-type

puddings, this factor is critical. In kitchen preparatid, over-

cooking the product at the edges is prevented by stirring. Although

agitation is impossible in retort cannint, stirring and mixing are

easily accomplished in.an aseptic system. (Bird, 10)

A fourth adv antage it, that quality is independent of container

. size, a significant consideration in catering and institutional feeding.

(Brody, 40) Previously, getting heat into the center of a large
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institutional-size food container was a problem. Since aseptic canning

solves this problem, certain aseptically canned foods may first become

popular in institutions. (Bird, 110) Already, ready-meal items in

large cans have hadIsubstantial success with the catering businesses

of_the United States. -(Brody, 40) Also,California Canne'rs and Growers

have developed a new aseptic process for fruits and vegetables. This

system mass packs fruit and vegetable particulates in 55-gallon drums.

The 55- gallon' drum is comparable to 75 No. 10 cans. The developers feed"

that this method offers several advantages over freezing with which this

process was developed to compete. For example, aseptically canned

products are more easily shipped and stored than frozen ones, represent-

ing a cost savings to customers. Also, no thawing is necessary, and

products packed this way taste like fresh fruit.

Another author has suggested 55-gallon containers for such foods,

as ice cream mixes, puddings, banana puree, apple slices, peaches, and

other low-acid foods. (Bird, 10) However, handling a drum weighing ii00

pounds in an institutional kitchen may be a problem, and in any case,

only after these drums have been tested in institutions can their true

t,
potential be realized. (Anonymous, 1)

Limitations to Aseptic Canning

At the moment, though, certain limitations are evident. Aseptic

packaging is still confined commercially to fluid and near-fluid

materials and it is possible that aseptic canning might be used only

for these types of foods for some time in the future. (Brown et al., 19)

Some liquids with suspended solids up to about 3/4-inch cubes have been

successfully processed; however, there are two"basic problems in
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aseptically,canning food products with particulate matter. The first

is providing a mechanical means of physically handling such products

in a continuous heat-hold-cool-fill operation, while maintaining

proper distribution and integrity of the particles. However, this

problem is being successfully dealt with by equipment designers and

food technologists. The second problem is insuring the sterilization

of the entire particle while taking advantage of he HTST process for

maximum preservation of other product qualities. To complicate the

situation further, it is very difficult to measure the temperature in

the center of a small particle suspended in a liquid carrier as it

moves through the scraped-surface heat exchanger in an aseptic system.

In-line research is not the answer, but two researchers have suggested

a mathematical approach to evaluating the system. They note that the

benefits of HTST processing for quality preservation will diminish

as the size of the particle increasea'and holding time decreases.

Better products may therefore result from longer holding temperatures

when large particles are involved, depending on the objectives. (de Royter

and Brumet, 24)

Current Products and Processes

,By 1973, aseptic techniques were being employed in some sixty

U. S. food plants for packaging dairy-based p oducts, including

fluid milk, egg nog, yogurt, liquid coffee w itener, and puddings.

Growth during the previous decade had been rapid. At the end of 1970,

61 aseptic canning lines were in 23 U. S3 plants. Over 40 of these

had been installed since 1965. .Of the 23, only 18 were owned by

actual food companies, such as Borden, Carnation, Del Monte, Gerber,
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Land O'Lakes, Libiy, Mead Johnson, United-Fruit, and General Mills.

The remainder were contract packagers who specialized in aseptic pro-.

cessing. (Brody, 18)

Advances are being made in packaging as well. The conventionar

rigid metal can is no longer the only,possible container to be used

with the method of sterile packaging. Researchers are experimenting

with glass, metal drums and pails, and flexible and semi-rigid contain-

ers, such as laminated plastic_ pouches, formed portion-control plastic

containers, plastic bags-in-boxes, and paper board cartons of tetrahedral

or rectangular shape. (Brody, 17)

Recently, higher-speed aseptic canning system processing about

450 cans per minute (a speed necessary for line efficienCy in commercial

operations), became available and is proving to be an important advance-

ment in aseptic canning equipment. The aluminum two-piece draw and

redraw single-service can with easy-open full, panel pull-off cover,

, which has become popular (especially with the "snack puddings") recytly,

poses some problems. However, some of these problems have been solved

in the mechanical design of the equipment. Also, Innovations_wi_Oh

respect to high temperature external and internal coatings for both can

and cover have been developed. (Brody, 17)

Aseptic packaging in glass containers has not yet become possible

because of thermal shock and other problems. However Dole, the company

that produces the only commercial equipment4available today for aseptic

processing, may be close to perfecting equipment which will allow glass

to be used as well (Brody, 17)

The Fotra Pak system,- with its tetrahedral paperboard-foil-poly-

thylene lamination carton, is a Swedish development which has found

2T
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some acceptance in Europe, Asia, and Africa, particularly for' fluid
a0

milk and cream. Some single-servicing coffee whiteners in the U. S.

alsp use this package. The other type of paperboard carton, a rectangular
.74;

one, is used by both Tetra Pak and the Ex-Cell-0 Corporation (Pure Pak)

for sterile, flavored milk. An article describing the Pure-Pak System

of aseptically packaging products in rectangular paperboard-plastic-

foil gable-top containers has recently appeired.(Hendrick, 371 This

article Alsousses-tte-tififfiffef-cial use of the Pure-Pak system at the

Beverly Farms in Pittsburgh, Pennsylvania. Beverly Farms uses the

system to package table cream, whipping cream, eggnog, half and half,

and chocolate milk aseptically. The products have the same flavor as
0

before processing, but they last much longer. For example, milk,

`chocolate milk, and eggnog will remain usable for 30 days at 50° F.

The manager of Beverly Farms attributes his large increase in the sales

of Pure-Pak products to this extended shelf life. (Henke, 38)

Similarly,liquid foods packed in flexible pouches also have long

shelf lives. This method developed by the Continental'Can Company

involves using prefabricated, internally-sterilized sealed pouches

which are passed through an ultraviolet tunnel for external steriliza-

tion. The pouches are then filled by needle injection and resealed

below the puncture opening. (Brody, 17)

Aseptic packaging in rigid plastic containers is primarily adopted

for products which are normally refrigerated or which naturally inhibit

1 bacterial activity when stored at room temperature. Containers for

these . products are usually of the thermoform, fill, and seal type.

These containers are attractive, especially tothe processor who handles

portion2packed items, because they are inexpensive and easy to process,
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use, and dispose of. Many sales are to restaurants and airlines and

the plastic, single-serving, halfnounce coffee creamer has been

particularly popular. Not only is it convenient for users but one

dairy saves 25-80C per 1000 iortions in container costs. Further, half-

and -half coffee creamer, When packaged this way, was still sweet after

two months of unrefrigerated storage. (Toledo and Chopman, 63)

Finally, about 2,000 dairies are using the new Bag-in-Box for bulk

packaging milk and dairy products, withhe result that dairy cans have

been almost eliminated. Bag-in-box packaging is essentially aseptically

packing. a product in a plastic bag placed inside a cardboard box. Re-
.

cently, this method has been extended to include bulk handling and pro-

cessing fruits and tomatoes. Laboratories and pilot plants have

experimented successfully with semi-processed tomato products, apple

sauce, citrus and other frait juices and purees, t anberries, and other

particulate foods up to a half-inch in diamter w 'ch-have been packed

in both six- and 56-gallqn aseptic barrier bags. Developers feel the

bag-in-box method offers benefits. First, there is a 50- p'rcent

saving in container cost, since one six-gallon pout* contains the same

amount as six No. 10 cans. Furthermore, an 8-percent weight saving in

shipping also results along with reduced disposal problems. The 56- .

gallon containers have two fittings which permit rapid pumping of the

product from the containez Finally, the six-gallon package, which is

a convenient size for supplying products to the food service industry,

permits sampling without destrwing the container.

Despite all these new packaging materials, metal cans are still

popular. For instance, just last year, Carnation introduced a new line
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of aseptically processed products in No. 10 -cans for use by the food

service industry - -a line of "Chef -Mate" 'products including Sloppy Joes,

Chili Con Carne (with beans and without tieans), Macaroni and Cheese,

and several sauces, just to name a few.(Anonymous, 3)

" The Future of Aseptic Canning
.1)

Most canned foods probably will be unaffected by the aseptic pro-

cess, for they are already being canned satisfactorily. But some foods

cannot be canned at present, and it is with these that aseptic canning

has a potential importance. For example, extremely heat-sensitive

foods, including many dairy products, and foods that are sold only in

frozen, refrigerated, or dehydrated forms may possibly be canned. In

canned form, these products would be less perishable and less costly.

And because aseptic canning allows re-adding, processed foods that need

to improve nutrition, palatability, or appearance are also a potential

market, as are low-acid foods that are difficult to preserve by the
4

usual canning methods. Thus, the foods most likely to adopf aseptic

canning are low-acid foods, vegetables, fruits and berries,-flour

mixes, eggs, milk, delicately flavored prepared foods, and some sea-

foods. (Bird, 10)

Retortable Flexible Pouches

Although not related to aseptic packaging, flexible retorting

packaging is often confused with it. Initially, hoyever it had many,

more problems. The-productsLt, were previously packed in flexible

packages--dehydrated, froien, refriierated high-sugary or high-acid.,

products--were not entirely free of microorganisms; they were also

2i
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expensive, and their quality often "left something to be desired." (de

Royter and Brumet, 24) But the U. S. Army Nattick Laboratories and the

Continental Can Company are developing the packaging process and at

the present it looks as though flexible containers have a future in

the canning industry.

.

The retortable flexible pouch- -also known as "Flexpack" and

"Flexican"--appears to overcome the drawbacks of metal cans. By

altering the surface-to-volume ratio of the package, food can be heat-

sterilizArith reduced thermal damage, and

flexible materials should be less expensive

Furthermore, the retortable, flexible pouch

a flat package made of

than a flat metal can.

occees less space than

regular metal cans in shipment and on shelves becaUse the wasted spaces

between packages are eliminated. Finally, a durable flexible pouch

would not injure the person carrying it and could be less susceptible

to damage itself. Thus, the retortable flexible pouch would overcome

the four major drawbacks of metal cans and satisfy the objective of

the U. S. Army Natick Laboratories' program: shelf-stable, low-acid

foods in lightweight, flat, low-cost packages that can be carried on
.

the solider's body without the danger of the personal injury that might

come with a rigid-can. (Brody, 17)

Because both solid food and liquids were to be packaged, retorting

after packing and sealing were investigated by the laboratories. (Brody,

16) The lamination developed for this package was polyester-aluminum

foil-;modified polyolefin . Polyester was used as an outer barrier

because it is a tough material, less prone to abrasion and puncture

damage, and so is more protective of the primary barrier material,

2.1?
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,

aluminum foil, Modified polyolefin can form a west seal .even if

partially contaminate d by oily or particulate material's, and therefore
.6

i

it was chosentifor the innermost layer. The major.problems 'which hli'e"
k 4 ,

,,
1

. , . . 4 _ , i 1%
been largely oFercome, have been seal integrity and dimageto'the'

. . .

. ., , : ',7.'
,

4, A
body material, which, of course, might be more stsceptiblp to penetra-

t

tion than a rigid metal'can. (Brody, 16)

)

.

The prospect of high-quality shelf-stable foods in light-weight,'
.

low-cost, stackable packages has excited many food marketers. When

these advantages are coupled with food products that are of higher

quality because of the use of shorter-time thermal processes, the

potential for a",wh le new Tange,of food products for home and food

,

service use is opened. (Brody, 16)

Even now in Western Europe, terminally sterilized flexible and

semi-rigid packages of meat, pate, milk, prepared entrees, frankfurters,

and vegetables are mSnufactured and placed in widespread commercial

,distribution. These paSages have not revolutionized the food consump-

tion habits of Westellm European homemakers and food service operators,

but the products are universally accepted and are in common use. At

present, however, the terminal sterilization of low-acid foods in

flexible and semi-rigid packaging has not yet been approved by U. S..

regulatory authorities. (Brody, 16)

Potential Developments

. S. A. Goldblith, at the conclusion of a recent two-part article

on the history of canning, listed five areas he felt would. be important

in the future of cannitig. He included thermally,processed foods in

plastic containers. Ftirthermore, it is now possible to have a number
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of low-acid products sterilized in plastic-Mil-a at a reasonable cost.

Goldblith also sees' microwave en rgy as a possibility for thermally

processing foods in the future, and he believes that a third area of

potential is the development of aseptic canning systems for larger
. 0 1

particulate matter. He mentions the development of the spin sterilize-

m'i

tion system, and he believes th the trend toward canning formulated

foods in addition to simple co odities will continue, and as a result,

many shelf-stable formulated foods will be processed using new technology

as it becomes available. (Goldblith, 31; Goldblith and Karel, 32)

.44
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Intermediate Moisture,Fooda,('6i)

Intermediate moisture foods (or "IMF," as they are known among food

scientists) initially appeared as pet foods, a "soft-moist" combination

of meat by-products, soy flakes, and sugar, with an approximately 25-

percent moisture content and a water activity of 0.83. Propylene glycol

and pota sium sorbate provide antimycotic activity (the glycol also

serves as a plasticizer), and emulsifiers, salt'and nutritive supple-

ments are also added.

As pet foods, IMF -have been very successful, accounting for 10

percent of total pet food sales, or about $100 million in 1969. (Karel,

44) But thus far, they have not been produced On a large scale for human

consumption because of inadequate-osmotic and preservative agents. (Karel,

44) The United States Military and NASA, however, are especially inter-

ested in developing:IMF for several reasons: these foods are concentrated

in weight, bulk, and caloric content; they are plastic and therefore

easily packed and stored; they can be consumed immediately after removing

their protective wrappers; their texture is closer to that of unprocessed

food than freeze-dried products which are °filen harsh and dry; and their

A

wholesomeness and safety does not necessarily depend on their containers

(for instanCe,they could be conveniently air-dropped). (Brockman, 20)

The United States Government his distributed contracts, that will'

enable.major food processing companies to investigate intermediate moisture

foods. But many additional studies will have to be conducted before the

'market potential of IMF can be aticertfined.
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Chemical Preservatives

Chemical preservatives are any chemical which when added to a food

tends to prevent or retard its deterioration.' Generally, table. salt,

ugars, vinegar, spices and their oils, and those substances incorporated

into food by direct exposure to wood smoke are not included in considera-

tioniwof chemical preservatives (Desrogier, 25)

Preservatives' are not only necessary for intermediate moisture

foods, but for most foods that are processed. Often the preservative

is chemical. Some chemical compounds and non-nutritive materials have

keen used in foods for a very long time, resulting in many 'benefits to

the consumer. The use of chfamicals, however, has accelerated in recent

years (although not especially as preservatives) largely because chemicals

_often provide a more sophisticated and efficient way of achieving and

maintaining food quality. (Stewart snd Amerine, 62) Also, there is an

increaaingand for-more attractive, uniform, and non-seasonal foods

and the consumer's current insistance on convenience foods is placing

greater emphasis upon all methods of preservation. (Dasrosier, 25)

Highly industrialized countries have developed many improvements in the

technology of food preservation by heating, freezing, drying, and more

recently; irradiating, which is in the early stages of application.

However, theSe processeg cannot be used with many foods, and with others

they are only partially effective. Hence.the use of chemical preserva-

tives, alone or as supplements to other mehods,'is essential. (Goldblith,31)

However, it is very important to note that with the spread of refrigera-

tion and the development of dehydratedfoods, chemical preservation is

required less and less frequently. (B11rde, 8)

1111 -r
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Some 'the oldest antimicrobial compounds remain the most widely

vsed, despite their limitations. (Goldblith, 31) Regardless of

tremendous' efforts by chemists and microbiologists, they have found

.relatively few antimicrobial agents which are effective against a wide

range of organisms and yet not toxic to mat. (Stewart aDdAncerrine, 12)

.

Antibiotics have been extensively studied over the last twenty years,

as possible antimicrobial additives foi. food, but the possibility that

man's unrestricted consumption of antibiotics might produce an artificial

selection of harmful pathogens has discouraged their.use. The

also have an antimicrobial effectY Benzoates and parabens (p-hydroxy-

benzoate:esters), some of the most commpniantimicrobial agents, have

the greatest range of actdvity. They attack many spoilage bacteria,

fungi, and yeast; Propinates fight mainly against fungi and one type

of bacteria in bread. Sorbates act mostly on yeasts and molds. Other
--v.

common agents in general commercial use in the United States include

sulfites and their salts, formic acid, acetic acid and,salts, ethylene

oxide, and Propylene oxide. With the exception of the parabens, the

most widely used preservatives are weak acidi or salts of weak acids.

They exert their greatest activity on the acid side of neutrality due

to the undissociated acid at the low/pH. This action is generally in-

hibiting father than lethal to the icroorganismsl (Goldblith, 31)

Some of the compounds that are primarily used for other purposes

-also have a role in preservation. A few examples of such dual role

compounds are nitrates, which are primarily used for coloi' fixing in

processed meats, and sulfur dioxides (sulfites'), which in conjunction

with dehydration and other types of processing prevent discoloration of

22.e
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4111 fruit_and_3tegetablea

Besides the antimicrobial agents, other types of chemicals are
4

often necessary if the product is to have a reasonable storage life.

They include antioxidants, sequestrants, and to a lesser extent, atidu-

.lants. While microbial deterioration is one of the most important

factors in preservitg foods high in carbohydrates and protein, oxidation

is the chief concern with fatty foods. Antioxidants play an important

role in the utilization of fats and oils in modern food processing and

in the marketing of foos containing fat. Antioxidants will not enhance

a product of mediocre quality and they impart no flavor, odor, dr color

to the food. Only when they are used with good raw materials, correct

processes, and proper packaging and storage conditions will a quality

product result.

The most commonly used antioxidants contain various combinations

Hof BHA, BHT, and/or piopyl gaiiate,fogether with citric acid in a

suitable solvent. These compounds ale much more potent than tocopherols,

gum guaiac, and similar natural antioxidants. Generally, a 0.02-percent

level of antioxidant based on the fat content of the food is permitted

by the FDA. In dealing with fatty food, synergists, such.as citric

acid and phosphoric acid, are often used with antioxidants to increase

helf-life. The technology of fats and fatty acids has now advanced to

t e stage where rancidness is no longer the limiting factor of shelf-

\e) life. (Goldblith, 31)

Sequestrants are added to foods to bind up certain face elements

of metal, like copper, iron, and -cobalt, and to-fender these metals

chemically inactive. If uncontrolled, these trace elements can lead to

premature deterioration, off-flavors, lois of color, and clouding. A

22-3.



saluestrant gaining wide poPuille in the food industry for its

ability to prevent or significantly reduce discoloration, clouding, and

J
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rancidness is EDTA. It is often used with an antioxidant, such as

ascorbic acid, becaus the two wori better together than either one

alone. (Bernarde,8) Sequestrants have also been found t improve

the clarity and whipping quality-of gelatin, and their potential use

in various food system!' is now under study. In the future they will no

doubt be used more frequently due to greater consumer cWmands for more

stable foods and more imaginative new products.,-(oldblith, 31)

Acidulants serve several in the preservation of foo

besides contributing to their flavor. Canned fruits and vegetabl s,

acidulants act both A's sterilizing acids an& as anti-browning agents

'which help to maintain normal flavor, color; and texture. Also

bacteria and many other types of mbicroorganisms are more easily killed

in an acid medium. Adding acidulants to adjust the pH often shortens

sterilization time, and sometimes lower sterilization temperatures are

possible.' Furthermbre, acid prevents most microbial spores from

germinating. (Anonymous,3)

These various chemical preservatives are at present indispet3sible

and probably will continue to be used for a while, but they are becoming

less essential as canning, freezing, and dehydrating methods improve.

Smoking

The preservative action of smoking comes from a combination of

various factors. First, chemicals from the burning wood (small amounts

of formaldehyde and other materials), ha'e a preservative effect. Second,

the heat helps to kill microorganisms and to dry the product, further

224- ,
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contribut*g-to-preservatioq. -However, sincc-dleadvent-of refrigcra-

tion, smoking is no longer depended upon to prevent. spoilage. Today,

instea it'is used to produce a distinctive flavor and is chiefly

applied to four categories of products: meat and meat products; fish

(fresh, salted or frzoen); poultry; and cheese. The major emphasis in

kilns through which fish or sausage can be moved by conveyors. This

the United States and Europe has been on smoking methods using large

method uses fresh or frozen raw material and smokes it at a temperature

of 80 to 70° C. for four or five hours. The-final moisture content of

the product is from 60 to 7d- percent, and the flesh is juicy and tender.

Smoked meat keeps for a considerable time and has a pleasant taste,

color, and texture. As.previously mentioned, the lowered moisture con-

tent of the meat after smoking contributes to preservation, as do the

smoke ingreaients, which act against bacteria and fat oxidation. In

today's modern, meat packing plants, ring is scientifically controlled.

The meat is hung on a rotating shaft a pushed up and down to obtain

uniform smoking. Heat is applied by ste coils. Sawdust, blended

from different hardwoods (usually oak and hickory), is burned over a

gas burner. This smoke is then drawn intothe shaft by suction fans.

The most common smoked meats include ham, bacon, sausage, and frank-
\

furters.

Fish is often both salted and smoked. Salt (or sometimes a direct

dryer) removes some of the fish's water and this makes the smoking more

effective. Frozen fish may also be smoked once they have defrosted.

The leading smoked fish in the United States is salmon and the second

is chubg relative of the whitefish. Ocean hprring is not smoked in

large quantities in the United States, although it is'the most important

22



209

-_-_emoke,cured-speoiea,-in the-rest of the world.- Most-freshwatcr fish

and several ocean fish are hot-smoked; cold-smoking is usually limited

to the fatty ocean fishes.
\...

%---'''

The smoking of cheese dates back to antiquity. Italian provolone

and cheddar cheeses are examples of commonly smoked cheeses. Again,

smoking aids in the keeping properties. Smoking causes drying and

im
141regnates the rind with the antimicrobial and antioxidant qualities,

-fr

which directly kills -Ibzface molds and other contaminating microorgarr=

isms.

Salting

Salt has many uses in the food industry. It mused in blanching

water to tenderize vegetables before they are canned; it, is used as a

keasoning and as the freezing point depressant in brines for refrigera-

tion purposes., Also, salt has an antiseptic and preservative role.

Historically, food was often oversalted.to preserve it and to disguise

the spoilage. Salting for home preservation (mainly vegetables) had
c a

a major revival in Europe and the United States during World War II.

However, the present trend is toward a less salty taste. Meat packers

now supply milder cures for ham, bacon, and sausage and the salted fish

industry has consistently reduced the amount of salt it uses. At the

moment, refrigeration is replacing salt as a preservative forfish.

In butter, cheese, cabbage, olived,'cucumbers, meat, fish, and

bread, salt controls the microbial populations. The amount of salt

.used determines the type of fermentation, the organism that will grow,

when the fermentation will stop, and whether the growth of/certain

undesirable organisms will be inhibited.

MIN
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In piCki-ing and dry-curing meats, various mixtures of salt, sugar,

and sodium nitrate are used. Hams are either soaked in the "pickling"
rz,

solution or receive it in an artery injection. The final salt content

of hams varies from 3 to 6-percent. Corned beef that has been salt-

cured usuaily-bas a 6.25 percent salt content; bacon has 2.25%, and

frankfurters, 2 to 4 percent. Another way of treating meat and fidh

with salt is first to salt the product, then press and dry it. With

modern cold storage, the primary objective of curing is to secure good

color and flavor.

The slow fermentation of cheese would not be possible without

salt to check the growth of microorganisms, except those responsible

for flavor and the breakdown of fats and proteins. Salt is mixed with

the curd of the cheese for flavor. It also aids:in hardening, shrink-

ing, and whey removing, which produces a desirable texture. °Also, salt

is still usedin butter, although the main function is as a seasoning

rather t6n an antimicrobial agent. In baking, salt is employed for

both its seasoning properties and its ability to control fermentation.

It retards and regulates alcoholic fermentation in bread to achieve a

finer quality product. Too little salt will result in bread with a

poor texture and flat taste.

/
In the future, salt. will continue to be used for seasonings and

for fermentation control. However, much of its use as a preservative

will be shifted to refrigeration.

Sugars

Sugars are used in the manufacturing of jellies? jams, preserves,

marmalades, molasses, honey, maple syrup, fruit syrups, liquid sugar,
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.,condensed milk, sweet pickles, candy, grape juice concentrate and other

items. Sugar preservation is accomplished by concentration. Either

water is removed by evaporation, as in the cases of juice concentrates

and purees, or by the addition of sugar, in the cases, of jelly, jam,

preserves, etc. Sugar'aids in the preservation when it reaches a

concentration of 40 percent or more. The high osmptic pressure of

sugar creates conditions that are unfavorable to the growth and repro-

duction of most species of bacteria, yeasts, and molds. However, if

osmophilic organisms--those capable of growing under conditions of low

water content and high dry matter--are present, spoilage may still

occur. Generally, yeasts and molds are more tolerant of high sugar

conditions than bacteria.

Sugar as a preservative is used mainly with fruits, particularly

soft fruits. Apples, crabapples, apricots, plums, most edible berries,

peaches, pears, nectarines, quinces, red and black currants, grapes,

grapefruits, oranges, guavas, figs and pineapples are a few examples.

Those products preserved by the addition of sugar are very much alike.

,Their individual characters depend on the kind of fruit used, the way it

is prepared, the proportions of different ingredients in the 'Ioitixture,

and the method of cooking. The proper amounts of fruit, pectin, acid,

sugar and calcium salts are needed to make a jellied fruit product. The

fruits themselves supply the flavor and part of the pectin, acid, and

calcium salts. The:other indredients must be added. (Information on

smoke, salt, and sugar preservation comes principally from Borgstrom, 15.)

CO
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1.

Freeze Drying: So Far Only a Limited Commercial Success

Freeze drying has been used for preserving biological specimens

for some time. In World War II, the method was used for blood plasma,

and in 1950, the military first applied freeze drying to foods. Today,

freeze drying is widely used for drugs, sera and Vaccines, biologicAlr

standards, vitamins, hormones, and other pharmaceuticals; as well as

for instant coffee and tea, fruit juices and concentrates, and sea

products (Rey, 57)

Freeze drying, also called lyophilizatiom, is a two step operation

in which material is first frozen hard to a low temperature and then

dried from the frozen state by ting the frozen solvent. (Rey 57)

In other words, freeze dry ng direct1Ntransfers the water in the

frozen product from a solid state to a apor state, by-passing the

liquid phase. Usually this operation is performed under vacuum for

high diffusion; although atmospheric freeze drying is also being researched.

(Holdsworth, 43) The temperature of the sublimation zone for a

material being freeze dried is held below the triple point temperature

of the liqtad in the material. , Once the produft is dried, it is re-

moved from the vacuum chamber to a low-moisture packaging room where

it is packaged (often in nitrogen or under vacuum conditions) in bulk

or in smaller packages 'eady for the consumer.

Freeze drying has potential because it produces the highest

quality product obtainable by any drying method; but'freeze dried

products are generally poorer than frozen or canned foodi (Because
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the foods are dried, Bird (11) thinks it is fairer to compare freeze

dried products to other dehydrated products, rather than to frozen or

canned items.)
A

There are numerous reasons why'freeze dried products are of

higher quality than other dried products. First, one of the major

benefits of freeze drying for many foodstuffs'is the relatively good

retention of volatile flavor and aroma. (K g,47) However, due to high

vacuum processing, there can be a large loss volatiles during

fr.4ez

,

drying. One researcher found. a 75 percent loss in freeze dried

carrot` s, compared to a 50-percent loss in canned carrots. However,

he felt that freeze ,drying methods could be found which would solve

the problem. (Henrick,i37) Despite losses, other methods of dehydra-

C
tion are, as a rule, interior to freeze drying in this respect. (King,47)

Important reactions that lower the quality of food products-are

nonenzymatic or Maillard browning reactions. The deterioration produces

color change (usually to brown) in the product, off-flavors, and in

some cases, the loss of nutritional value, since lysine and ascorbic

acid, for examples, participate in these reactions. The reactions are

01

kept to a minimum during freeze drying for several reasons. First,

in freeze drying where the dehydration process is carried out at low

temperatures, the amount of degradation for a given amount of water-

removal should be less than in a product dried at a higher temperature.

In addition to the low temperatures used, 'one of the greatest benefits

of freeze drying is that it avoids browning those substances which

show a peak browning rate at intermediate moisture ievels due to

relatively rapid transition from a fully hydrated condition to a low
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moisture condition as the ice front passes any particular point within

the substances being dried. (King, 47) Also, loWer moisture contents

usually retard browning. Freeze dried foods are dehydrated to water

contents below 2 percent then packaged in impermeable captainers. This

reduces the likelihood of significant deterioration in the product.

(Greig,33)

One of the foremost advantages of freeze drying particulate

foodstuffs is that the ice structure minimizes shrinkage, thus creating

a porosity which eases vapor escape and enables rapid and nearly com-

plete rehydration when water is added to the substance at a later time.

Unfortunately, freeze drying, although it has produced high

quality products, als6 has its problems. First, it is expensive.

(See Table 3.) Freeze drying costs anywhere from two to ten times

the amount of other drying methods. However, if the freeze dried

product is greatly superior to products dried by other methods, the

consumer may accept the higher price, as he did in the case of freeze

dried coffee. (Karel, 44)

,1
But the cost of operation is not the only problem plaguing the

freeze drying industry. 4ipid, or fat, oxidation is another major

problem. It is a deteriorative reaction which is particularly

common in freeze dried foods because of their very large internal

surface areas. The reaction is one between oxygen and lipid substances

present in the freeze dried foodstuff. This reaction often produces a

prod t with an off-flavor or rancid tastes. Therefore It is extremely

ne essary to remove oxygen completely prior to packaging many foodstuffs,

as well as to use oxygen-impermeable packaging materials. (King, 47)

231.



216,

Air

Drum

Spray

Foam-mat

Vacuum-puff

Table 3

Cost of Various Drying Operations

Source_1. Source 2

Approx. Cost c /lb Total Drying Cost
c /lb dry solids

a

/-0=1.5 2

0.9-1.0 2

0.7-1.5 4

2.3-3.0 6

3.0-4.0 8

5.0-10.0
4011f-x.

15Freeze drying

All these factors increase the cost of production. The useof hydrb-

gen. and palladium catalysts as oxygen scavengers has been proposed,"

but the expense and complexity of such an approach are discouraging.

(Bishov et al., 14) Also, the often fragile product must be protected

against attrition. If mechanical protection is not afforded to freeze-

dried particulate matter during handling and distributing, the product

may be reduced to crumbs. Usually the protection comes from the

packaging material.

The final problem involves texture changes following processing.

Texture deterioration is one dg the major defects in freeze-dried

materials. Associated with this defect is decreased water-holding

capacity, which pesults.in loss of "juicine'ss." Therefore the pro-

duct hast a tough and "woody" texture. (Greig, 33) An increased

aggregation of c ulose caudbs these changes in fruits and vegetables,
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as an increased aggregation of proteins causes similar changes in foods

derived from the musgle tissue of animals (Greig, 33) This problem has

been partially solved for meats by adding proteolytic enzymes to the

rehydration water. However, tenderization is not always even. Some-

times the meat remains too tough and other times it becomes too soft.

(Bishov et al., 14)
4

A ser s of palatability tests were made by the United States

Department of Agriculture in the early 1960's. They compared freeze

dried products with comparable canned or frozen products on the retail

market. The results showed that the comparison meats were generally

superior to those that were freeze dried. The biggest weakness with the

freeze dried products was in flavor, followed by inferior appearance

and lack of tenderness. Many freeze dried foods were considered tough,

and probably some of this resulted from incomplete rehydration. Ten.of

the twenty meats tested were comparahle'in palatability with their

unterpart products; two freeze dried soups. were superior, the other

eigb roductilikere inferior. None of the freeze dried meats rated

an "unacceptable" score, although some received low ratings. But they

may still have good commercial possibilities for uses in which they

ot-14;emixed with other ingredients4hat may cover up lack of flavor

or off-flavor. (Bird, 13)

The major barriers, then, to large-scale applications of freeze

drying have been the cost, the shelf-life of foods that are susceptible

to'oxidatiOn, and the loss.of juiciness in food derived from\animal

tissue (Karel, 44) .
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Microwaves and(Freeze Drying

(
Comparatively rapid rates of freeze drying wou1 be possible if

heat could somehow be supplied to the,sublimation front'fast enough to

maintain the maximum allowable temperatureIhile a very low pressure is

maintained in the drying chamber. Microwave heating offers the pbssi-

bility of delivering the sublimation heat directly to the sublimation

zone, thereby eliminating the problems of conduCting heat from the

surface of the material being dried. Because microwave energy quickly

dissipates, it generates heat in a region of a high loss factor. Water

has a much higher loss factor than the values for.dried foods. If

microwave energy could be dissipated rapidly enough in the frozen core

of a food undergoing freeze drying, it might be possible to achieve the

ideal combination of a very high internal mass transfer coefficient

from low pressure and a maximum allowable Water vapor partial pressure

difference driving force, corresponding to the maximum allowable tempera-

ture of the sublimation ,front. (King, 47) Despite the potential, so

far microwave energy has not been successful for use in freeze drying

for several reasons. First, energy in the form of microwaves is very

expensive. Second, there is the problem of glow discharge because of

the ionization of gases in the chamber. Third, microwave freeze drying

is very difficult to control. Localized meltibg produces a rapid chain

reaction thathresults in "runaway" overheating. Finally, economical

microwave equipment suitable. for freeze drying on a large continuous

scale'is not yet made available. In view of allethese limitations,

microwave freeze drying is at present only a possibility of the future.

(Karel, 44)
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Freeze Ting Mineral Solvents

Up to this point, the discussion has centered on freeze drying

aqueous solutions, but it should be mentioned that the use of CO2 as a

mineral solvent has been examined by the Nestle Company. Nestles has

designed and built several installations for experimenting with the

method--the latest of which is of industrial size. Several patents

have been issued to Nestle that-indlude the following two operations:

extraction of coffee and tea aromas by liquid CO2 at +20 C, stripping

of coffee and tea aromas by hot CO2 gas followed by condensation of

the gas, and concentration of the aromatic solution. Nestle feels that

the use of carbon dioxide as a solvent in the food industry is just

beginning, and they are fairly confident that it will find numerous and

important applications. (Rey, 57)

We Status of Industrial Application

In the early sixties, a great deal of money was spent on ffeeze

drying systems by much of the food industry. Most of the experiences

were unsatisfactory at best: the prodisct and process failed to live up

to expectations. As a result, many potential manufacturers became

totallg disenchanted with freeze drying. (Longmore, SO) Since then,

however, the industry has learned more about the method and now a

better and more uniform product is possible. The recent and rapid

success of freeze dried coffee attests strongly to the fact that freeze

drying has indeed arrived as a reliable process, yielding to a high

quality dehydrated product which is attractive to the consumer. (King, 47)

In fact, freeze-dried coffee accounted for 20 perceneof the total

instant coffee sales in the United States in 1969 and 28 percent in 1970.
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It has been suggested thAt traditionally spray-dried instant coffee

will be entirely replaced by that of.freeze.driedand agglomerated instant

coffees. (Karel, 44)

Application of freeze drying to other products has been relatively

slow, with a feW exceptions. Eggs are being freeze"dried on a large

scale by Affined Foods in Great Britain. This product has been competi-

tive with frozen and spray-dried eggs for bakery use. In other plants

in Europe,-fruits and vegetables are being freeze dried for baby foods

and soups. Some dairy products are als6 being freeze dried. (Spicer; 61) .

In Europe and Latin America, new plants are on stream for production of

orange juice, as well as coffee.

In the United States, besides the expanding freeze dried coffee

markets, most'freeze drying activity seemed to be aimed at:the institu-

tional market and the governmental agencies, including the military.

A spectaculdr development in terms of publicity has'been the use of

freeze dfied items in space diets. The majority of entrees used on

the Apollo flights were freeze dried. The menu for the Skylab Space

Research Program uses sixty-eight foods, twenty-two of which are

freeze.dried. (Karel, 44). The freeze drying industry of today owes

a great debt to the Engineering Command of the Armed Foices for both

its initial find continuing development and testing programs. Aside

from developing freeze dried foods for space rations, they also use

'freeze dried items for emergency rations, combat foOds, and, occasional-

ly, as reguldrmess items. Because these items are light and require

no refrigeration, the Armed Fortes buy them in large quantities for

the special uses already mentioned. (Bird, 12) A
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Another small, but growing use for freeze-dried foods is as

Pbackpack".rations for hikers, mountain'climbers, and other civikin

consumers desiring the "instant reconstitution" and stability of

freeze dried foods. At least six companies are producing these special-
.

use foods which include various meat and fish items (beef, chicken,

turkey, pork, tuna), a variety of salads, vegetables (including beans,

corn, and mushrooms), soups, and fruits.-(Kare1,44) Some dry soups

' and prepared dishes have been produced on an industrial scale since

1959, with cooked chicken meat being the kargest single meat item

freeze dried. (Bishov et al., 14)

Probably the re-manufacturing market is the most like,ly outlet

for freeze dried items for the next few years. In 1965, it abiorbed

more freeze dried foods than any other outlet. Most freeze dried foods

going through this intermediate stage market will be blehded.with non-

freeze dried items to.Make soups, stews, puddings, prepared meals,

desserts, cereals, and may other products. (Bird, 12)

Still in the-experimental stages are the following products: egg

albumen, which is beingfreeze'dried in an atmospheric fluidized bed

(Maleck et al.,54); trop, a1 fruit juices (guava, mango, passion fruit,

and pinezipple),,whia are'being vacuum-puff freeze dried,(Moy, 55);

orange and guava juices, which are being conventionally freeze dried

(Pox and Camero29);, and freeze'dried meat which will be added to

fermented dry sausage (Lu and Townsend, 51). All of these products

have been succes ly produced in a lab, and more research is underway.

Conclusion

Thus far coffee is the only freeze dried item that has had
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'commercial success, although other freeze dried products appear on the

market from time to time. The widespread use of freeze dried-items

other than coffee hasf'Yet to be realized. Still, freeze dried products

are considered high quality foods. Because they are processed under

mild conditions, they retain the aroma, and they do not shrink like

other products that are concentrated or processed by the diffusion of

soluble components. (Holdswprth, 43) In spite of these characteristics,

the problem of maintaining a uniform and reliable high-quality product

in freeze dryingjs ah important challenge which has not yet been met

in a wholly satisfactory fashion. Researchers are still working on how

to avoid uneven drying, how to have as high rate of freeze drying as

possible without product spoilage, and how to recognize promptly the

endpoint of drying. (King, 47)

23.8
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Irradiation, the processing of foods by radiation, is good for

preserving foods such as oranges, strawberries, fish, potatoeS, and

other vegetables that.are high in moisture content and very susceptible

to rapid bacterial decomposition. (Bernarde, 8) When radiation speeds

through food, it ionizes some of the atoms in its path and alters some

of the vital macromolecules in the food system. This destroys bacteria

and other microorganisms, but the food itself suffers no harmful

effects. Although some vitamins are lost at higher radiation doses,

the food is not made radioactive, and with low doses of radiation there

. is less loss of vitamins than in canning, freezing, or drying. (Urrows,

65) Radiation has also been used in food systems to destroy insects

and parasites, to dalay spoilage due to senescence in fruits and

vegetables, to delay ripening in green bananas, and to inhifit

sprouting in potatoes.

Radition from cobalt 60 or cesium 137 is usually applied in one

of two dosages, radurization or radappertization. Radurization uses

low dosages of radiation, (between 200,000 and 500,000 rads) which do

not kill the bacteria, but rather reduce the bacteria level so that

food will not spoil for an extended period. ,Furthermore, it does not

'alter the taste, odor, or cooking qualities of the food. Oranges and

pOtatoes irradiated with- these dosages were free from spoilage for two

months when stored at 45 F. (Bernarde, 8)

- Radappertization, on the other hand, uses higher:,levels, usually 2

1: to 4.5-millirads. The Armed.Forces, who are interested in preserving
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food indefinitely without refrigeration, are investigating

radappartization as a method for preserving combat rations. Their

main interests are beef, ham, pork, and chicken that has already

been cooked or smoked. (Pizer, 66) The Atomic Energy Commission,

with more diverse interests, such as fruitS, vegetables, finned fish,

shellfish, and wheat, is also investigating the process which they

feel will benefit the civilian consumer. The goal of both the Armed

Forces and the AEC is to bring the techniques of irradiation to the

point of technological and economical feasibility where private

industry can apply them commercially. (Urrows, 65)

Although radiation-processed foods aren't for sale in the United

States at the-present time, research and testing involving thousands

of human volunteers, will no doubt hasten the acceptance of irradiated
-

products by the Food and Drug administration. (Urrows, 65) The

volunteers, which included professional tasters, scientists,

technicians, representatives of government and industry, soldiers,
4

sailors, and airmen, all agreed that properly processed irradiated'

foods were acceptable to them. (Pizer, 66)

Under the Food, Drug, and Cosmetic Act of 1958, ionizing radiation

was defined as a food additive. Accordingly, it must be shown to be

-safe for its intended use before it can be certified. (Bernarde, 8)

Extensive testing'haa been undertaken to learn the effects of radiation

on food wholesomeness. This testing program consists of five parts.
4,1

The-first part is a two-year animal feeding study td determine if

long-term consumption could result in a chronic toxicity. Secondly,

comparative studies between heat and radiation-processed foods are
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being conducted to determine the effect radiation has on nutrients.

A carcinogenicity experiment is being performed to see if consumption

of radiation-processed food will produce tumors in animals. Fourthly,

blood and tissue enzyme research is being conducted to see if the

experimental animal's metabolism is altered. Finally, histopathological

studies are being made on post-mortem tissues of experimental animals

_that have been'fed irradiated food for a long period of time. (Urrows,

65) If a radiation-processed food passes all these tests, then the

FDA will be petitioned to certify it. If the product is a meat

product, both the FDA and the Meat Inspection Division of USDA must

approve it. (Urrows, 65),.

In 1966, the FDA cautiously certified irradiated canned bacon,

white potatoes, wheat, and wheat flour as safe for human consumption.

However, in 1068, they rescinded certification for bacon to await

results of new feeding tests. White potatoes are still irradiated to

inhibit sprouting. Wheat and wheat products are irradiated to eliminate

insects and their eggs. At the present time these are the only

instances in which the FDA permits food irradiation. But the USSR,

which is usually very conservative in its approval of food additives,

allows unrestricted use of irradiated fresh fruit and vegetablesi

dried fruit, grain, and potatoes. The Atomic Energy Auth ?rity of the

United Kingdom reported in March, 1970, that the Au hority,had

developed techniques for bombarding fish and that it ad imported

frozen meat pet foods= with controlled doses of cobalt rays. Such

irradiated foods had been fed to animals for six years with no ill

effects (Bernardo, 8) Israel allows the sale of irradiated potatoes

21
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and onions; the Dutch allow irradiated mushtooms. In 1970, over 50

nations had scientific and technical staffs hard at work developing

radiation preservatiorimethods for foods. (Pizer, 66)

The organoleptic problems--alterations in color, taste,

which plagued early' radiation processing attempts have been

for the most part, by recent research.,(Urrows, 65) Meats,

and odor- -

solved,

especially,

suffered alteration in odor, flavor, texture and color. Research

found that these are eliminated or substantially reduced by

irradiating at very low temperatures, by applying absorbents as odor

scavengers, by using spices and condiments skillfully, and,by

adopting appropriate cooking practices. For example, if meat is

irradiated at -32 to -78 F, off-flavors are markedly reduced. Further,

chicken that has been precooked and then irradiated at -78 F has little

if any detectable irradiated flavor. Off-flavors and odors of

irradiated-beef have also been virtually eliminated.

Research is still continuing into ways to combine irradiation with

other methods, like Heat, to produce an acceptable product. Onesuch

study with shritp reported that "preservation processes based on

Combination of heat treatment and low-dose irradiation result,in shelf-
,

stable products for inland consumption which can-be transported over

long distances without refrigeration... The heat-radiation combination

process with-its likeliness to aseptic canning used for liquids and

semisolids adds a new dimension to the preservatibn'of fresh foods."
4

(Savagnon et al., 67) Another group of authors recommends the

combination of dehydration and irradiation for shrimp and other foods.

However, optimum conditions need to be established for each individual'

242
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process. (Gore et al., 68)

Researchers'also find that irradiation increases the rate of

freeze drying, although not sufficiently to warrant its use in

commercial freeze drying unless very thick samples are used. (Hatcher

and Sunderland, 69)

In conclusion, to be commercially successful, a radiation

preservation method ultimately must produce products which are not

only wholesome ancLacceptable but ones which can compete with other

foods.

A writer for the AEC suggests that by 1980 a number of irradiated

foods will appear on the supermarket shelf. Although he doesn't feel

that irradiation will dominate the food industry, he does think that it

will become the preferred way to 1Weserve a number of foods because it

will offer advantages that other methpds to not have. Fish, because

it is highly perishable, could benefit from low-dose radiation.

Radiation-pasteurization of shucked soft-shelled clams, haddock,

flounder, crabs, and shrimp is feasible and would be advantageous to

both industry and consumer, since it would lengthen refrigeration

storage time and broaden the market for unfrozen fish. The housewife

would no longer have to prepare the fresh fish she bought at the store

that day fOr the dame day's dinner. Radiation-pasteurization also

piomises to keep fruit, especially oranges, cherrie#, aild peaches,

edible longer. (JUrrows, 65)

Although reappertization will probably not be applied immediately

to commercial foods that spoil easily and are shipped in-large

quantities, it does have potential for special military projects and

institutional use.(Pizer, 66)

2,43
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Protein Supplements

A recent report oftthe USDA has indicated that contrary to

previous speculation, food shortages by 1980 are not expected since

new materials and techniques are constantly being deve &oped to

increase our food supply. Improvement in production, processing,

and marketing have supplied-,the U.S. food needs to date, but we have

increasingly turned to substitute products. The search for

substitutes is expanding as knowledge of new breeds of plants and

animals and different processing techniques increases. Raw materials

now also come from nonagricultural sources, such as coal or petroleum,

as well as from plants and animals. These substitutes'are being

developed due to pressure for lower cost, greater utility, and'

convenience.(Gallimore, 70)

Total sales of fabricated food products were almost $13 billion

in 1972 and are expected to exceed $23 billion (or 7.8 percent of all

food sales) by 1980. In this eight-year period, meat shortages and

rising prices will accelerate interest in vegetable protein products'

as substitutes for meat. Sale of these substitutes are expected in

the words of Trauverman 2) "to explode to $1 1/2 billion by,1980."

(See Table 4.)

The purpose of this section is to give an up-to-date description

of the technology concerned with producing new sources of protein.

Because this subject is so vast, references to reviews will be given

for those who wish to read further. The protein sources that twill be

dealt with include soybeans, other plants, single cell protein, fish

protein concentrate, and whey proteins.
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Vegetable Proteins

Until the early seventies, the meat market was not threatened by

substitutes because of strong consumer loyalty and taste preferences.

How, however, the technology of fabricating foods from vegetable

proteins has improved so much that substitutes for meat command

attention. Also, the adverse publicity concerning the use of animal
r'

fat in the diet has caused more people to consider plant sources.

Finally the lower cost, of vegetable proteins makes them attractive for

programs designed to upgrade the diets of low-income people in the U.S.

and abroad. Vegetable proteins are prepared for two - general, purposes:

(1) as partial or complete substitutes for meat in a processed item

or (2) as meat analogs that resemble meats in texture, color, and

flavor.

Protein ingredient s are sometimes added to processed food products

primarily to improve their physical properties, rather than their

nutritional properties. Soy, for example, is added to baked goods to

retain water, to whipped dairy products to stabilize the product, and

to non-fat dry milk for specific functional characteristics. Various

vegetable protein ingredients are used in processed-meats to bind

particles together and to retain natural juices. When a processor has

a choice of proteins with functionally similar characteristics; cost
10

is usual ±y the determining factor. Two prospective:chanias in the

)Le.1970ts are (1) a larger proportion of protein;will be produced for

human consumption from plant sources, such as oilseedi; legumes, and

grains; and (2) more proteins swill be consumed as ingredients in

,.....fabricated foods. (Gallimore, 70)

245
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Soy. A bushel basket of soy beans contains 11 pounds of soy oil

and 47 pounds of 44 percent protein, meal. The defatted soy protein is

supplied in four major types, flour and grits, concentrates, isolates,

and textured items. All come from clean, dehulled soybeans, but they

differ in pitein content, physical and chemical properties, food

application, and price. (See Table 5.) Flour and grits are the

simplest forms and the lowest in protein. They are used for-baked

goods and canned meats, for example. Concentrates are from 60 to 70

percent crude protein and isolates are from 90 to 97 percent crude

protein. These two are higher priced than flour and grits due to the

additional processing costs and lower yields on the finished products.

Textured products ace made from all three and are the most expensive.

In 19W0, 17 firms were producing soy proteins for human consumption.

Meat arlogs have been marketed for some time, primarily for those

who cannotor prefer not to eat meat. Recently, more firms are

expanding and promoting these analogs,.some of whith are priced

competitively with meat in a cost per portion served hfter cooking,

-making them important in institutional food service.

The textured protein products are formed by two main processes--

extrusion and spinning. The thermoplastic extrusion process uses a

50 percent protein content soy flour as the starting material. The

flour is cooked and then extruded through a die which controls its

size and shape. Dry, the textured material costs 27 to 45C per pound,

but after hydratiOn this becomes 9 to 15c per pound meat replacement.

In the spinning process, isolated soy protein is dissolved in an
4 4

alkaline medium and passed through'a spinneret to form fibers. which"

240
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are then coagulated in an acidic bath. The coagulated fibers are then

stretched by a_teries of rollers revolving at increasing speeds. The

bund],es of fibers are held together with edible binders and treated

with other' ingredients such as colors, flavors, seasonings, and

suppl entary nutrients to produce Slices, cubes, bits or granules'

which may simulate beef, bacon, ham, chicke o therMeits. The

price of these products per pound ranges from 50. to 80c on approximately

a 60-percent moisture basis. (Horan and,Burket, 73)

As of 1971, products made by_the spinning process are finding

greater acc nce as meat replacements, whereas the thermoplastic

extruded products are mostliy used in combination with meat. (Horan

and Burket, 73)

Other.plant proteins. Soy, although the most popular At.'

protein, is not the only one =the market. Cottonseed prot9in has

recently become commercially available as a 65-percent protein flour,

-
and isolates of this protein should be on sale in the near fu ure 3_

Peanut flour, with about 57-percent protein, could be another source

of high quality protein concentrate, and successful oat au corny

protein concentrates have been made by.U.S.D.A. researchers.

Concentrates from sunflower seeds, coconuts, and fopeseed have also

been successfully induced by scientists in other parts of the world.

One ex4le of a low - cost, hiih-protein, grain=bSsed food

product to be used for mass consumption in both developed and developing
4

countries is Golden Elbow Macaroni. Made of corn, wheat, and soy

flours, it has been approved as a 54ercent replacement for meat or

meat alternates in a Class A Lunch. A typical'serving of one ounce of

24
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ground beef and one cup of cooked golden elbows costs 8c while 2 o4nces

of ground beef and one cup of regular macaroni costs 14C and is not as
4

nutritious. This illustrates what can be gained by using cereal grains

as a base for acceptable, high-protein food products with reasonable

low Cost.

The Future ef Textured Plant Proteins

In 1972, a M.D.A. publication noted that labeling regulations,

Standards of identity, and tastes are factors that might limit meat

analog expansion in the next five to ten years. (GelllmorP, 70),

Despite these obstacles, as protein supply dwindles relative to

population, the use of textured protein products is expected.to

increase in order to augment, supplement, and extend our existing

protein sources. A Cornell Study forecasted that meat extenders and

analogs from formulated protein sources may reach 10 percent of all

domestic neat consumption by 1985, certainly by 2000. This growth

would increase protein ingredients used in the meat industry from 145

million pounds per year to 2.45 billion pounds per year by 1985--an

. annual growth rate of 19.3 percent. The food industry believes that

vegetable proteins--and textured vegetable proteins in particular- -

will enjoy a healthy portion of this market. (Lockmiller, 75)

Although, work is continuing to improve the flavor and texture of

vegetable proteins, they already have certain advantages because they

are'noncellular. For example, they can be frozen and thawed many -

times with little change in texture, flavor, or appearance, and they

may. be cooked without breaking down readily. Also, they have a storage

life of, about twicetheir'naturalmeat counterpart because they are

244-
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manufactured sterilely and contain no enzymes which woul cause

deterioration. (Robinson, 76)

Institutions, including hospitals, schools, and organizations that

must produce nutritious meals under budget restraints, will probably

provide the first major market for extendertype soy'proteins.

Controlled t apeutic diets could use these foods, which also provide

a means of nutritionally standardizing experimental diets for research.

Usually, extender foods must be fortified with vitamins found in the

natural products that they simulate. Other nutrients can be added so

that the final product can be'even superior to the natural product.

Meat analogs which contain less fat than most animal products, are also

good for those on fat restricted diets. (Robinson, 76)

The greatest hinderance to the acceptance of textured plan protein--
t.,

is lack of education. Any product suspected of being a substitu

product must offer a definite economic advantage ip order to overcome

the substitute stigma. Thus, the marketing of consumer products made

from vegetable protein got a new impetus in 1973 as consumers became

economyminded regarding protein. Since the meat shortage and the rise

in food prices, more and more consumers have turned to protein extenders

and substitutes to provide low cost nutritious meals for their families.

Although previously only bacon flavored chips had achieved commercial

success; ten food companies have introduced new protein substitutes.

(Anonymous, 77) These Products include protein granules with and

without fibers; special red meat extenders with fibers; special

extenders for crabcakes, fishcakes, and other seafoods; poultry

extenders;5and mei.:It analogs (ham, chicken, turkey, beef, and corned

249
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. Table 4. Current and Estimated Fabricated Food Markets (1972-1980>

1972 1976 1980
(Millions of $)

Dairy luystitutes 847.4 994.2 2527.40 v

Beverages 157.3 211.8 273.9

Snack foods 2001-.8 2467.3 3066.1

Prepared desserts 60.0 82.0 111.0

Salad dressings

Trispaanable-

pourable 122.6 172.0, 238.1

Vegetable protein products 82.0 316.5 1531.9

Dietetic foods 39.5 47.7 96.0

Prepared cereals 670.0 753.0 - 848.0

Cookies and crackers 1558.0 1686.0 1825.0

Cake and roll mixes 230.5 240.6 250.4

Pop products 68 86 109.0

Soft drinks 5450;0', 7412.0 10100.0

Pet foods 1304.0 1648.0 2081.0_ or-

r 12904.4 15588.0 23497.0

Source: Food Technology, 1973

c-..
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beef) made entirely of plant proteins to be used with or without real

meat in tasseroles, dehydrated products, canned spreads, canned soups,

and other convenience foods. (Robinson, 76)

Several uses of soy beans other than as extenders or analogs,

have been suggested. These include Tempet, a fermented soy food from

the orient; sufu, a soy bean cheese; and wheat-soy blend (WSB), a

U.S.D.A. designed flour. (Bird, 10), Still another researcher advocates

soybeans as a deep-fried snack food. (Collins and Sanders, 78)

It is hoped that a great number of students, who'now eat these

products in their meat patties, chili, hot dogs and casseroles, as

part of the school lunch program, will become the dedicated users of

plant protein products five years from now. In any case, by 1980,

textured plant protein extender will probably displace a significant

quantity of meat in meat-type foods in the institutional market,

_ though retail__ arkets are expected to be slower to develop.

Single Cell Protein.,

Single cell protein is a generic term for either crude or "refined

sources of protein derived from-unicellular or simple multicelldlar

organisms, such as hscteria,.yeast, algae, and fungi. Presently, these

sources are being developed for animal feed but ultimately they, will be

used as human food.

However, there are three.basic problem areas that must be

'considered in assessing the 'Potential of algae, bacteria, and yeast for

food or feed. First,- there are the problems associated with the

organism itself--genetic stability, growehLrate, and /ields on

, 252
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substrates of economic interest. Second, there are the problems

associated with production cost and availability of subtrates, heat

out, cooling costs, maintenance of sterility, measures to avoid

contamination of the finished product by pathogenic organisms,

harvesting and associated costs, and costs of drying. Finally there

are the problems the product--presence of endotoxin

and pathogenic organisms, protein content, fat eontent, amino acid

_profile, protein digestibility, biological values, acceptability from

ffiavor, drama, -nultrr-and texture etandpoints, market--d-evei-opment-i

and marketing costs.

Algae falls short in several of the above areas. It-is

characterized by poor digestibility, marginal biological value in

some species, undesirable aromas and flaliors, poor resistance, against

enteric pathogens, and difficult and costly harvesting. Considering

all these drawbacks, it seems unlikely that algae will become a

significant commercial source of protein for food or feed in the
4041

foreseeable future.(Lipinsky and Litchfield, 79) ,)

Yeast, on the other hand, has had feed and food uses for many

years. (Lipinsky and Litchfield,-79) It is an excellent source of

4-high quality 35-60 percent (dry basis) protein and Wvitamins.

.Technology has developed a way'to produce yeast from petroleum. The

n-paraffin fraction intparticular is afready well-developed.
C,

(Trauverman, 72) However, problems-still exist with regard_ tozubstrate

cost and availability, processing costs associated -with. iciaintaining

ste ility, cooking, harvesting, -and marketing_the product at prices

competitive with existing plant and animal proteins. (Lipinsky and

_ 2 53:
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Litc ield, 79)

7 Bacteria only recently have been considered as protein sources.

Their rapid growth rate and high protein content with favorable amino

acid profiles acre definite advantages. However, the possible presence

-
of endotoxin the cells, genetic transformation through mating,

processing costs associated with maintaining sterility, cooling,

harvesting, and the establishing of wholesomeness and safety to the

satisfaction Of regulatory agencies are all drawbacks. (Lipinsky and

Litchfield, 79) 11

It is likely that microbial protein will find a place in food and

feed markets of the future as a supplement to existing products or as

a source of protein for fabricated foods. Its low cost, wide

availability, and high nutritional value, will promote acceptance,

but there will be many technical difficulties, including product safety

and the conservative position of consumers toward new food products.

(Lipinsky and Litchfield, 79) Because it is not enough to,produce just

a good source of protein (the product must also be "acceptable" to the

consumer), the future of these forms of single cell protein depend upon

the ingenuity of the food technologist.

A recent review of the uses of fungi summarizes its possible

contribution to the protein market.

While much research yet remains to be done, methods are now
available by which almost unlimited, quantities of protein can be
produced by culturing funal mycelia submerged in liquid media
with a cheap or waste carbohydrate (carbon source) and an
inorganic nitrogen salt (nitrogen source). We may find that in
the not too distant future, .it may be necessary to run separate
lines from kitchen garbage disposal units to fungal, yeast or
bacterial processing plantb where microbial protein can be made
Wand at. the same time, prev it sewage disposal plants from being
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overloaded. Processes like these will increase the absolute
amount of protein and llso provide means of producing protein
from materials which are now allowed to go to waste. In terms
of cost'per pound, it is improbable that at this stage fungal
protein could be produced in many area at a cost which would
enable it to be competitive with soybean protein.

Exactly when fungi and other microbes of potential will
be exploited fully as sources of protein cannot be predicted.
At this time the fungi must be considered one of manes few
remaining relatively unexploited food resources. (Karnes, 45)

Fish Protein Concentrate

Most of the aquatic proteins are consumed in forms in which the

10.1..V.2. :4 /IT sr 1:4" 010 44" - s sten as& de

permit and increase the use of aquatic protein primarily as a protein

supplement are being developed in widely different places and for

widely different purposes. In these processes, the raw material

usually loses its dentity. This broadens the possibility of usefulness

and dissemination. Although researchers are attempting to find better

ways to preserve "fresh" fish as it is because of consumer. preference,

most scientists now feel that an economical and efficient use of

aquatic protein can only be achieved when raw material identity is

lost. (Parisen, 81) Fish Protein COncentrate (FPC) is one of these

new products.

FPC is any product made from fish,in which the protein is )re

concentrated than in the original raw material. The end productrmay

assume a variety of forms. There is no one FPC, but instead a family

of products. Presently, the term FPC is generally restricted to a

solvent-extracted product, high in nutritive_ value bdt not very

versatile. This particular one is covered by the FDA definition of

whole 'protein concentrate, as that which is derived from whole,
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wholesome lake and lakelike species of fish handled expeditiously and

'under sanitary conditions in accordance with good manufacturing

practices recognized as proper for fish that are used in other forms

of human food. The additive consists essentially of a dried fish

protein processed from the whole fish without remaval of head, fins,

tail, viscera, or intestinal contents.

For nearly'a quarter of a century, politics delayed the

introduction of FPC in any significant quantity in the United States.

Both product and process are still accepted here only

reservation. Because the FDA designated FPC as a direct food

additive, it is subject to controls covering all food additives.

Furthermore, the FDA has specified that this product is for use only

in homes and it may not be sold in packakes weighing More than 1 pound.

This prevents FPC from being used in food products on a commercial

scale. In Canada, it can be ,packaged in bulk and used in manufactured

foods. (Bernarde, 8)

Yet three companies have poiddered'FPC products ready for the

market. They include Cardinal Proteins LTD in Nova Scotia, Alpine

Marine Protein Industry, Inc., in Massachusetts, and the Astia Company

of-Sweden. Alpine's Product, "Instant Protein," comes in half-ounce

packets that Are designed to be blended with a cup of flour. The

company claims its product can also be blended into mashed yams and

potatoes, corn fritters, potato pancakes, and spaghetti sauce.

(Bernarde, 8) An experimental demonstration plant was built: with

federal funds ln Aberdeern, Washington: It was designed to rocess

seven to eight tons of FPC per day. The product is being used for
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experimental purposes. (Parisen, 81)

At the present time, too little is known to make sound predictions

as to the success 'of various forms of FPC. However, all the protein

additives (soy concentrate, cottonseed concentrate, skim milk, FPC,

and dried fish) at their present state of development can be useful

protein supplements at similar order of cost, and therefore none that

fall within reasonable range should be ruled out for further exploration

or development. FPC at 28.8 to 53.8G per pound of protein could

. - ,
:ciampete in_theexpanaing_U:S.,Market Which requires _protein ingredients

for beverages, breakfast foods, canned meats, processed meats, and even

baked goods. Its best hope lies in competition with soy isolates for

use in baby foods, baked goods, and processed meats. Success in higher

priced fields would depend upon FPC's possessing a neutral flavor and

suitable functional properties. (Finch, 82)

Whey as a Protein Source

The final protein source that will be discussed is whey. For

many years, cheese makers just dumped their whey in a stream.

Discarding the whey was not only a great loss of food (3/4 of milk's

nutritional value), but also a major source of water pollution. Now

whey is recovered by reverse osmosis (also known as membrane

ultrafiltration) before it becomes waste. Ultrafiltrationavoids

'many of the deleterious effects of normal dehydration. It can remove

up to 90 percent of the water while avoiding thermal an oxidative

degradation of the product. Vermont cheese makers now recover $1.4

million worth of whey. This recovered whey protein can be used in
rj
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bread, processed cheese, sherbert, candy, and many oth'er products.

When mixed with skimmed milk, it can be used as an infant formula.

Although reverse osmosis can concentrate the solids, it cannot dry_

the product. However, this concentration greatly reduCes the load

on spray dryers. (Porter and Michaels, 83)

It is believed that whey protein can be marketed as a high protein

food supplement for about 25C per pound. Furthermore, it is estimated

that this reclaimed protein could enrich the protein diets of 20

million people. (Porter and Michaels, 83)

Applicationsocif Microwave Energy

Any substance containing free polar molecules is affected by

(microwave energy. Water is polar and it is distributed fairly

uniformly in foods. Therefore, it is possible to heat foods with

microwave energy. When a food is subjected to microwave energy the

randomly-oriented water molecules' align themselves with the

electromagnetic field. Microwaves are a rapidly changing electro-

magnetiC field in which the polar molecules rotate around their axis

millions of times per secnd and thereby create friction which results

in heat. nape, 84)

In l964, practical continuous microwave ovens with high powered

generating tubes were made available to the food industry, and with

industrial scale food processing applications in sight, interest in

microwave energy mounted. Thus far, perhaps the two most successful.

uses of microwaves have been finish-drying potato chips and cooking

chickens. The t!ost important factor in potato chip sales is color,

with the light colored chip being preferred. The color is the result
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of nonenzymatic browning between amino acids and reducing sugars.

Frying in hot fat with hot air or infra-red drying accelerates

browning. Microwave drying allows the use fof a high content

reducing sugar potato. The chip processed with microwave energy

and hot air also has a longer shelf-life than the finish -fried chip.

(Decareu, 85) In 1965, there were2,4 finish-'dryers using microwaves

for potato chips. B'' 1975, the estimate is that 127 dryers will be

(\\in use. (Tape, 84)

As for chicken, the largest single industrial Installation cooks

20,000 pounds of it in eight hours using a combination of steam and

microwaves. The chickenis breaded after cooking, frozen, and

packaged for distributiOn. (Hall, 34)

Other commercial uses Of the microwave include two processes for

producing donuts (Schiffman et al., 86); the preparation of pasta for

dry Soup mixes (Maurer et al.,,87); and the continuous baking of

bread utilizing microwave energy-to replace the conventional thermal
4.

baking process (AnonyMous, 88). The advantages of these methods over

conventional processes include, to name a few-, reduced tosts, better

product quality, and savings in equipment'space and procesaing time.'

Microwaves have also been used successfully to,opednystere. :This,

again decreases man power requirements, as well as the need.foi.°

skilled labor. (Decareau, 85)
.. ,

With microwave processing currently_ !'intthe spotlight ,everyone, '.

.

0'.
.

.,.

is wondering whether his product Can be produced faster' or cheaper,

The number of potential applications iaalmOSt:Iimitless epaone.is.
.

' -,, -.,,- ..,-'
.

tempted to try every process, and pass every suggeated.4roduct.through

4'1
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whatever equipment is at hand. However, one cannot buy a piece of

microwave hardware Of the shelf, start putting the product through

it; and expect to achieve commercial success. Each product appears

to require its own special application to achieve optimum results.

It is necessary to couple food and microwave technology, with a

reasonable quantity of cash, in order to achieve succeskul drying,

cooking, blanching and thawing of food with microwaves. (Tape, 84)

Considerable microwave research has attempted to determine

whether this form of energy cereconstitute and heat food products.___,

As a result, second generation microwave ovens with sophisticated

controls are now available.. Litton even has a commercial microwave

oven which features an automatic defroster in addition to its

regular oven capacities* The applications of microwave ovens in all

types of food service operations_present new and interesting challenges

to both the food processor and the microwave oven manufacturer.

Litton now offers the services of its "food team" to food processing
o

Companies in order to develop effeCtive applications for microwave

oyens. (Daly, 89)

The usecfi'microweves for heating meals has greatly increased:in

all,types of institutions. kOspit*s are particularly interested in:
.

.,

.-ttisae new methods.: The programtconiiatS of the cold assembly_ of
.

. ,

4 ,

patient trays using pre-vreparedjoods:follOwed by"on demane_
. .

.. .

microwave heating of meals Within patient. areas. Theaa methods have

' '1
, 2: . ,*

_:0,:f: 4 2been found to increase menu.yaristions aria red* waspe.., Late:meals

...

4P-.4:410r Preberit a prOblem ta,the over 2.0010sPiitls:UiingP .this
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Still pure microwave processes are the exception and not the

rule. In many instances, all microwave processes cannot produce a

-
satisfactory product. The potential processes of baking, blanching

and sterilization would all involve an auxiliary he't source. But

more importantly, imagination and effective teamwork between the

food and microwave technologist are the essential ingredients for

success--the more efficient production of better quality food.

(Tape, 84)
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NUTRITION AS IT AFFECTS

AND WILL AFFECT FOOD SERVICE

An Introductory Review of the Literature

The authors undertooka review of representative food service

industry magazines and journals to assess the current status of

-nutrition as a science/and practice in the industry. The review

covered the years 1968 and 1973. Articles in the trade literature

dealing with nutrition were categorized into five major areas

depending on the aspect of nutrition with which they dealt.

Current and Projected Trends which have Nutritional Implications

Current trends. Consumers have grown more "nutrition conscious"

according to Wallace (169, 171) and therefore, the food service

industry may experience a greater need for the professional services

of dietitians, nutritionists, and home economists in the future.

Aschaffenburg et al. (43) have discovered an increasing desire on the

part of consumers to know what is in their food.

The authors noted several trends in what Americans are eating.

Snider (145), for example, discusses data which reveal that the per

capita consumption of suger, fats, and white flour.exceeds the

consumption of meat, potatoes and vegetables. However, Woodman (181)

reports that college students have become more food and weight conscious

and have started to rebel against "the food establishment." Meanwhile,
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food service departments are trying tgi7lement new varieties of

food to correspond to new food habits of the student.

Aschaffenburg et al. (43) have noted the emergence of a new

cultural pattern in eating: smaller, more frequent, individual mini-

meals and fewer family unit meals. This increase in_smaller, more

frequent meals is reflected by the increased use of vending machine

foods, more snacks, more sandwiches, increased buffet services, an

increased demand for variety, and a growing demand for quickly

prepared frozen snack foods. (Anonymous, 21) As the number of meals

consumed by family units decreases, the number - -of individuals

receiving meals through mass feeding programs increases. (Aschaffenburg,

43) The school lunch program, for example, is being expanded to

include breakfast; congregate meal programs for the elderly are being

developed; and evening meals for children of working mothers are being

offered in some areas.

Projected trends. Hearli(88) and Thomas (157) predict that the

4

present economic climate will occasion more and more non-animal foods:

Greater use will probably be made of fabricated substitutes for meat

and milk. In fact, Thomas (157) predicts that protein substitutes

may eventually wean people away from red meats altogether. Increased

use of algae and petroleum by-products for protein is forecast by

Hearl (88) along with greater reliance on unusual tropical fruits and

an increase in fish f'arming.!

New Food Products WithiNutritional Attributes

The largest number of nutrition-related articles in the trade

literature fell into this category.

270
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New sources of protein. Numerous articles dealt with the use

of soy protein either to extend or substitute for traditional sources

of protein, particularly meat and poultry (170, 176, 168, 37, 20, 10,

124, 136, 25, and 34). Snider (141) - reported that cottonseed flour,

which is from 67 to 70 percent protein, has the potential to increase

protein in the food supply. Wallace (166) discussed protein produced

by fermentation of petroleum. Although this product has be,n shown

to have between 85 and 90 percent,digestibility, it cannot serve as a

solution in the world's protein problem because of its limited,supply.

Those portions of fidh that h been wasted can now be stripped

from the bone by machine and use as an added source of high quality

protein. (Anonymous, 27) Peanuts are now .converted to flavored flakes

that are palatable and nutritionally superior to soy protein, according

to a report in Institutions Magazine (27).

Vernon (164) has reported on a non-dairy cheese produced by

Anderson Clayton Foods. It has a protein efficiency ratio (PER)

superior to that of natural cheese or casein, and its vitamin and

calcium content is reported to approximate processed American cheese.

Dietetic foods. Numerous reports dealt with foods that find wide

use in weight redi,!ption diets or among people with hypertension and

atherosclerosis (5, 4, 23, 19:24, 6, and 7). A' number of these fdbds,

which are low in calories, sodium, fat, and cholesterol, have recently

become available.

Nutrient enriched or fortified foods. Katz (99) reports that

many frozen food packers are considering bolstering the nutritional

content of their frozft foods with vitamins. Some experts believe
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that food fortification is a tool manufacturers can use to meet Federal

Food and Drug regulations on the nutritional content of frozen

convenience dinners. The danger of overfortification or a "vitamin

race" between food manufacturers could be diminished, according to

Katz, if additives were regulated on the basis of their protein rather

than calorie content.

Bread fortified with the essential amino acid lysine was discussed

in an article by Woodman (39). According to her, United States

Department of AgriCulture experts agree that this fortification could

help improve the protein quality for undernourished Americans.

Garr (78) reports that the first nutritionally fortified gelatin

(with iron, and Vitamins A and C added) has reached the market.

Potential sources of food with a high nutrient content. Jenkins

(96) discussed the high nutrient, retention achieved in food preserved

by freeze drying and emphasized the potential of these products for

improving the nutrient composition of the diet. Wallace et al. (167)

pointed out the high vitamin A and C content of certain weeds and wild

grains and suggested the cultivation of these crops.

The Nutrient. Requirements of HumantThe Nutrient Composition of Meals,

and the Role of the Food Service Industry in Meeting Human Nutrient

Needs

Nutrient requirements of humans. The food service trade'

literature gives little attention to th,e subject of human nutrient,need..

.
41, .

1.0

A need for such information, however, was expressed, in an'instAiutions:

Magazine article (16) which concluded that the American pubic is

generally uninformed about nutrition. According to this article
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large number of Americans find it difficult to distinguish between

sound dietary advice and nutritional quackery, partly because the

sound advice is often complicated and dull while the quackery is

flamboyant.

Food Product' Development carried an excellent article by

La Chance (109) on the function of food in relation to the physical,

economic, psychological, intellectual, and social needs'of humans.

That article included a brief history of the Recommended Dietary

Allowances along with the 1968 tabulation of these allowances.

Institutions Magazine presented an informative question anti answer,

section between Nancy Snider (147) and Dr. Jean Mayer on the

nutritional requirements of-humans and how.food service companies,'

qan help consumers become more aware of these needs.

Nutritive content of food. Only.lim1ted space in-the food

service literature is devoted to articles dealing with the nutrient

compbsitioi of meals served by the industry. Folkers (68) presented'

a brief sketch of the history of the discovery of nutrients, the

commercial synthesis of nutrients, and how this had -made possible

.various enrichment programs. And Rosenfield (132) reported A.tethod

.for .evaluating food as a 'protein AOurce. Rosenfield-included

tabUlations.showinsthe relative nutritive value and usable,Protein

of 'various foods'alOng:with a tabulation of cost, effectiveness in terms

.of usable protein..

Appledorf :(42) analyzed several types of restaurant "dinners,"
-

inclUding the" pizza, haMburger aid chicken testauranta. Although the
D

meals typically Lai* to proitidd one7third:of the Ilecommended-Dietati

412bwancea-)ei specified, Typs sd6O1:lunches, they,were.ehown.to
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be-goOd aoPices,of prptein and'Calcftim and were considered good buys

for the money. Appledoif recommended that some new product be

introduced to supply'the nutrient ;Alen "meals" in these type

restaurants are deficient, 6i that the.food be fortified with the

missing nutrient.

The role of the food service industry in meeting nutrient needs

of individuals. The question of how much responsibility the food

service' industry beare for its patrons' nutrient consumption was

discussed in Institutions Magazine (38). The traditiorial point of

view has been that the consumer is ''his own keeper".and that the

food service operator'.has not beenoappointed steward of his:patrons'
4

health. But, according to Institutions, food service operators do
-

care. Furthermore,;both public'sentiment and legislative action are

shifting new burdens of responsibility onto society's manufacturers

and sellers and away from its buyers,. The critical question. becomes:

At what pbiht in the hroadening acceptance of these concepts should
.

the food service operator brstart to worry about what he is selling?"
0*

In antwer to questions posed by Institutionswriter, Nancy

Snider (147), Jean'Maier, the Harvard, nutritionist,suggesteZA that

food service.operators can help improve the diet of-theiratrons

by (1) making more.fre'sh fruits available; (2) cooking vegetables

with a view toward nutrient retention; (3) offiring substitutes for

breakfast egg menus thaX are high in protein'but low:in 'Cholesterol,

sodium, and-calories; and,(4) providing information on-the menu shout

the foodAhgredients and the fats: used to fry food.
-

The authrsi review- of the food service' trade literature reveals;
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.

.

that some restaurants arebeginfting to-modify their menus to meet
.

- ..

. .

the':needs-cf patrons on weight, eduction 'diets and on, special diets
.-.

-..

.for heat diseade, Institutions Magazine (38) offers several
;:'

.

. d
suggeStions to'iood erViCe operatori who want to offeraow-calorie

yt,**

^4'
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items:

. resent a wide rangeof low-calori items, and use

greater imaiination and creativity in their presentation.

2. -Offer low-calorie snacks along:With the visual high-

/calorie pastries.

3. Learn more 4bOat the actual calori.c.con *t of food;

donqirely.on preconceived ideas.

Yates (184) suggests'that smaller portions and more vegetables
.

should be considered by lbw-calorie menu planners. Similar.suggestons

_.'weremade.by Blair (47) and Wallace (173)t who also pointed oue'that
.

. ..,-; : _

.cooking*methods that do not increase the caloric, value of food should
_.

also beemphasized to food service operators planning.to offer.low-..-
. ,
.

..
.

.

. .caIdrie,menus.

LindaUei(112}. reports that, the food service operator who
.

wants tip capiteliit on the siable and potentially profitable.

..',reducing diet market;mdst use"a total 'approach,"

.

1.:Be mist be_faMiliar.with basic tutritiofial requirements.:

2.. Be-must use food.prepafation techniques in keeping with
.

. .
. .

calorie rdution-:',-:.-;.'-.
.

.

He'musi lilan'apptiOng.menus. _

.

. iust/det:theiing.lyrite the item -on the reducing:'

0

diet menu :by -04.124ale..,th-ocedu*gH..perfatilishod for:tAie regular'-:-.Z. 4

.
«

I;

-744,1141

s. .: t
ie
...

.
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The relationship of diet to heart disease receives some attention

in food service trade literature. Woodman (182, 183), White (179),

and Snider (142) have retorted on current research related to the

causes of heart disease. In passing they discussed the possible

)
role of eggs-, meat, and saturated fats as causative agents.

Accigiding to a report in-Fast Foods (18), the Hilton Hotels

are now offering low-cholesterol, low-fat, and low-calorie meals,

and they are being received enthusiastically. TheSe menus are based
7

on substantial reductions in or complete elimination of, meat, fats,

egg yolks, butter, and pan dRpPings in cooking and baking.

Mass Feeding Programs, Their Impact on Nutritional Status, and Nutrition

Education of the Public

The school lunch program. The school lunch program has received

considerable attention in the food service trade literature, probably

because it is one of the oldest and best established of the ss

feeding programs in the United States. Cutlar (60) reviewed the

history of this program, including the Sthool Lunch Act of 1946, the

ecial Milk Program, the-Vocational Education'Act of 1963, the

Economic Opportunities Act of 1965, the Elementary and Secondary

Education Act of 1965, and the Child, Nutrition Act of 1966. Cutlar

also analyzed the success of the program since its implementation

as well as the problems of inadequate school lunch facilities and

what is being done to correct them:

PrOblems involved in the regulation and finding of.the school

lunch program have been raised and discussed in Institutions Magazine

k
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(26). Institutions reported these.recommendations of the NationalAd-

visory Cancil on Child Nutrition.

1. School feeding programs should be made available to all

children as soon as possible.

2. Participation in the child nutrition programs should

increase.

3. School should be made available for summer

feeding programs.

4. Action should be taken to ensure that new food products

are properly monitored.

Several innovations have recently occurred which are likely to

affect the management of the school lunch program and probably the

nutritional quality and acceptability of the meals as well. The

United States Department of Agriculture ruled that as of April, 1970,

schools may hire food caterers to prepare and serve school lunches

iNe°And still get federal reimbursement. (Barrett, 46) Detroit's school

system was the first to buy lunches from a food catering service.

Nevertheless, catering firms have been initially cautious about

accepting school lunch contracts.

According to Institutions Magazine (22)'the USDA is revising

e Tyf-eA menu file for schota4lunch mare fully to utilize convenience

foods; ma'reover, new recipes using fortified food products are being

developed. Kech (100) reported that school lunch directors are trying

tr'encourage children to consume more nutritionally balanced meals by

testing various new foods. Such favorites among children as pizza

and hot dogs are being used together with more"ethnic foods, To
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compete with fast food restaurants, Tarshis (155) reported that some

school lunch directors have installed sandwich bars and smaller

seating units to make the cafeterias attractive to students. Kech

also pointed out that parents often object to pre-prepared meals for

their children; rather they want food prepared 1.'homestyle." Since

this is becoming more difficult with rising labor costs, the answer

may lie in the use of central preparation kitchens that supply

satellite school kitchens where the lunches are served (kech 100).

Other mass feeding programs. According to Bukas (51) school

breakfast programs are on the increase throughout the nation. This

trend affords a good opportunity for food service operators and food

service manufacturers to develop a stronger breakfast business. Hanks

(86) has pointed out that food service plays an important role in

the day care facilities that are increasing in number and importance.

Wallace (172) discusses the expanding food service programs for senior

citizens, These programs are being undertaken in an effort to solve

the nutritional problems of the elderly.

Computers facilitate mass feeding menu planning. (Anonymous,

15 and Speight, 152) They can "store all current recipes, foodprices,

nutrient data, and palatability factors} -all of which must be

considered when menus are prepared. The_computer assists in such specific

functions as planning menu cycles, sizing recipes exactly, and 7
purchasing food and supplies.

Nutrition education. Several articles in the food service trade

literature suggest that a need for nutrition education among both the

consuming public and the food service operatAs is being recognized.

278



265

4,

(Anonymous, 12, is a typical example.) Wallace (174) too emphasizes

the need for more nutrition education, She criticizes dietitians

for "keeping professional secrets" and not diseeminating vital

nutrition information. Stewart (153) serves that providing a

nutritious meal is a logistical problem while consuming this meal

is a social and psychological problem. He notes the need for a

nutrition education program directed at both parents and children.

Food Product Development (8) quoted nutritionist Dr. George Briggs

as saying that "proper motivation for correct eating is lacking in
.

the U.S. and that the consumer and the food industry are equally

responsible for poor nutrition."

- Mass feeding programs appear to be the ideal situation for

implementation of nutrition education programs. Snider (147)

quoted Jean Mayer's remark that "school lunch programs should be

used to acquaint students with the nutritional composition of meals."

Mayer thinkslposters could be used that display nutrition percentages

-ln the familiar supermarket formats. _He suggested that school lunches

use standardized recipes, central menu planning, and nutritional

content menu charts. He believes tat children who become accustomed

to nutritional information and learn to place a prem on better

foods for five days a week'over 12 years will expect Ito see nutritional

information on menus when they leave school.

The Durham, North Carolina, schools. are implementing a, nutrition

education pilot program. According to Hanks (85) the program involves

both children and parents in classroom and kitchen training.

Institutions Magazine (40) reports that the USDA is conducting a pilot
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ogram to study the teaching of nutrition-education by teamsof

class om teachers and food service personnel. These programs are

being conducted in Georgia, Alabama, Florida, Mississippi, and

Tennessee.

The fact that nutrition was one of the major aspects included

in the tenth annual "FOod Systems of the Future" semin#r conducted

by Cornell University's School of Hotel Administration suggests that

need for knowledge of nutrition is being recognized in the food

service industry. Topics discussed included obesity, malnutrition,

and nutritional labeling.i

Government Regulations That Relate to the Composition of Food .2.,

The use of additives in food. The food service trade
4

literature reveals that the public's reaction to the use of additives

in food concerns many food service operators. Snider (144) reported

on a seminar that dealt with the safety of additives in food. Dr.

B. N. Foster, director of the Food Research Institute at the

University of Wisconsin remarked,

The biggest problem by far is the fantasy of absolute
safety. In spite of all the risks we take every day it
is difficult to get anyone to settle for less than 100
percent safety in his food supply.

But none of the technologists, chemists, and nutritionists who spoke

at the various meetings called for the repeal of the Delaney Amendment

even though many of them had negative things to say about it. Snider

(144) felt that no one was ready to "tilt with city hall" over the

amendment.
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Alfin-Slater (3) and Albrecht (2) reviewed the uses of food

additives, the types of studies conducted to determine their safety,

the cost of those studies, and the time they requirl. The issue of

artificial sweeteners versus sugar was discussed by Snider (140). She

expressed the opinion that the use of sugar in human diets may produce

more harmful long term effects than use...of artificial sweeteners.

Institutions Magazine (143 and 36) reported on the legislation to

withdraw diethysti.lberol (DES) from animal food and quoted E. Brinkerd,

Vice-president and Director for Armor and Company, as asserting that

the discontinuing of DES in cattle production "will increase the meat

bill by $13 per person per year in the 4.1.8."

Nutrition labeling of food. Numerous articles have appeared in

the food service trade liaterature dealing with. the nutritional

labeling regulations that resulted from the 1969 White House Conference

on Nutrition recommendations. (Anonymous 13, 32, 33, and 36; Snider

146, 149; and Wallace 175) Though the legislation is Mainly aimed

at the grocery food industry, Snyder (148) listed four reasons why

food service operators should be cognizant of the new regulations:

1. The trend toward an awareness.of.food wholesomeness began

in the 1960's and was capped.by the 1969 White House

Conference on Nutrition, which raised questions about the

value of food both at home and. away from home.

2. The public's changing eatin abits have resulted in more

people eating away from home: "Food service sales gained

/1/4

eight percent.in 1972 while"grocery sales gained only

three percent."
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3. Food service contractors have made tremendous inroads

into the institutional market in recent years. For

example, school lunch programs are relying more on

commercial contracts, and the likelihood is that the

armed services will begin to contract with commercial

food services for their feeding programs. Hospitals,

penal institutions, and employee feeding programs have

begun to turn to the food service industry. And nearly

all of these customers take an avid interest in the

nutritional value of food.

4. Increased discussion about quality of food offered in

fast food restaurants has resulted from the growing

awareness of nutrition generally. Many fast food chains

are beginning to try to promote the nutritional value of

their food. In doing so they subject themselves to the

same seller, according to Dr. Ogden Johnson, director of

FDA's Nutrition Division at the time the regulations were

being formulated.

Institutions Magazine (16) has expressed the opinion that food

service operators may soon find it desirable to include nutritional

information on menus. Snider (147) quoted Dr. Jean Mayer as saying,

"Ingredient information on menus will give a customer confidence

in the product. This prodUct is O.K. because I know what is in it."

On the- other hand, Cohen (58) doubts- that the average consumer can

use the information required on food products because he lacks both
ti

the ability and the desire.
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Conclusion

This review of representative food service journals reveals

an awareness in the food service industry of the importance of

nutrition. This awareness has not yet, however, become strong

enough to influen the practices of most food service operators

unless they serve meals under prescribed nutritional contraints.

Nevertheless, the same consumer pressures that have brought about

nutritional `labeling regulation for supermarket food are likely

to affect the food service industry. Food service operators of
\

the future will probably bear a greater responsibility for the

nutrient composition of the products they sell; thus these operators

will have to acquire a greater understanding of nutrition principles.

In light of these conclusions, the authors undertook a

thorough review of these three aspects of nutrition as they affect

the food service industry:

1. The effects of cooking and processing on the nutrient

composition of food;

2. Recent developments that may influehce the nutritional

quality of meals served in mass feeding programs; and

3. Nutrient labeling regulations and the initial reactions

to them.
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Effect of Cooking and Processing on Nutrient

Composition of Food

Effect of Cooking and Processing Food on Nutrients in General

Preparation prior to cooking and processing. Some nutrient loss

occurs particularly in vegetables, during treatment prior to cooking

and processing. According to the USDA's Home and Garden Bulletin No.

90 (162) on conserving food nutrients, trimming vegetables or removing

the coarser outer leaves often results in loss of vitamins A and C and

calcium. Bruising vegetable tissue cpealso cause losses of vitamins

A and C, consequently sharp blades are recommended for trimming, cut-

ting, or shredding fresh vegetables. The length of time raw vegetables

are stored, as well as their storage temperature and humidity.affect

nutrient retention, and particularly the retention of vitamin C. Cool,

.usually refrigerator, temperatures and humidity high enough to prevent

withering retain fresh vggetable nutrients best.

Cooking methods. The various cooking methods affect nutrient

ketention in food differently. This section deals with the effects of

moist heat cooking methods, dry heat methods, frying, and microwave

cookery.

1. Moist Heat Methods. Boiling, steaming and relatively

low temperature pressure cooking are the typical moist heat methods

of cooking; pd at the temperatures used in such"methods, the

destruction of nutrients by heat is not great. However, Fox

and Cameron (73) point out that water-soluble nutrients, pri-

marily vitamins and mineral elements, may leach into
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the cooking water and be lost. This loss increases in proportion to

the amount of surface area of the food exposed to water. For this

reason, crushing, chopping, slicing and shredding before moist heat,

cooking increases nutrient loss. Fox and Cameron (73) also report

that the vitamin C and protein loss in boiled vegetables is increased

approximately 14 percent when the vegetables are cut into small

pieces as opposed to the loss that occurs when they are cut into

large pieces. Moreover, the loss of mineral salts and sugars is

increased by approximately 11 percent.

During moist heat cooking, the action of heat in the presence of

air also causes some nutrient loss. Because vitaMinC is one of the

most easily destroyed nutrients, its retention can be taken as an

index of the sevefity of the cooking process. Fox and Cameron (73)

report that less vitamin C is lost during pressure cooking than

during eithelSialing or steaming.

Protein is denatured during any type of heat treatment. But the

denaturation that occurs during moist heat cooking generally toes

not alter the biologic value of protein. Lang (110) states that heat

treatment actually improves the digestibility and availability of

certain nutrients of foods of plant origin. He further reports that

mild heat, like the heat used in moist heat cooking, generally has no_

detrimental effect on the biologic value of meat, fish,j or poultry.

2. Dry Heat Methods-- Roasting, Baking, Grilling, Broiling. Dry

heat methods of cooking employ higher temperatures, consequently,
,

more, heaf sensitive nutrients are destroyed. Dry heat methods of

cookery affect all classes of nutrients' except the mineral salts.
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According to Lang (110) excessive heat treatment alters the amino
A

acid composition of'profein in such a-way that some of the Amino

acids become bound by linkages that are resistant to enzyme

hydrolysis.

type of loss

Consequently, they lossAiological value. Although this
4

1

is not believed to be exessivein general cooking

-methods, the destruction of amino acid's due to the Maillard reaction'

is of.00nsequence in the dry heat cooking of some foods. ("The

Maillard reaction" refers to the-reaction of certain protein-bOund

amino acids With reducing Puiars. 'The reaction produces. enzyme

resistant bonds and sacrifices the.biologi5-activity of the amino

acids. It occurs.in mixtures of/proteins and iarbohyaiates, as they

occur in natural foods and is responsible for the browning observed
4

in heated, and stored food.)

The reduction in nutritive value of ,protein, due to the Maillaid.

reaction hai been studied mainly in terms ,of lysine loss during

cooking. Fox and Cameron (73) report that bread looses frOm 10 to

15 percent of itb lysine during baking and a further 5 to 10 percent

during toasting. Some meat lysine is lost during roasting.

The poly - unsaturated, fatty acids are susceptible to beat and

oxidation,-and the content of these fatty-acids can be reduced in

foods cooked at,the temperatures typically used in dry heat cookery.

Vitamin C is unstable at dry heat cooking temperatures, and

'thiamine, Vitamin
6'

and folacin,are among the more readily

destroyed of the B vitamins at these temperatures. Riboflavin is not

appreciabry destroyed by ordinary dry'heat cookeryand niacin, tbo,

squite'stable. The percentage of retention of the unstable vitamins

will vary with the ph of the cooking mediui, the temperature, and the
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.iengfh of'dooking.time.
.. .

. .,

3. Frying in Shallow or Deep Fat. According to Fox and
) ,

Cameron (73), nutrient losses dut' to frying have not been extensively
) ,

investigated. Dut in general they appear to be similar to the. losses,.

that occur during roasting. , ,Frying occasions greater vitamin loss in

vegetables than roasting, and meat looses some B vitamins as a result

of frying.

4. Microwave Cookery.. The appearance and flavor of cooked

microwave food often diffeis from conventionally cooked food. But

nutrient losses do not appear to differ significantly. (Fox and

Cameron, 73) ,vitamin C and thiamin retention during microwave

cookery have been investigated more extensively because both

nutrients are very sensitive to heat. According to Fdx and Cameron,

vitamin "C loss in vegetables.appears to-apend -Mare on the volume of

water used and the cooking time than pn the method of cooking. Van

Zante and Johnson (163) have reported that thiamin and riboflavin

retention differ when the food is cooked in buffered solutions heated

conventionally or by microwave methods. Furthermoie, Goldblith et al.
.t

(81) have attributed thiamin destruction by microwave energy solely

to temperature. Microwaves per se have no effect on the destruction .40

of 'thiamin .

Prdcessing methods. Likiv_the various cooking methods, the various

food processing procedures/affect nutrient retention. 'This section
et, f

dealdwith"food refining, canning, freezing, dehydration, and irradiation.

1. Refining.- Nutrient loss during'the refining ofcereal

,,products, is a well' dg.ablished'fact. Schrbeder (1381 nas reported.
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that processed and refined grains lost from 50 to 86.3 percent of

their thiamin , riboflavin, niacin,"vitamin B6, pantothenic acid,

folaCin, and vitamin E. He further pointed out thatthe refining

process caused a substantial reduction of 13 minerals. The grain

enrichment program in the United States results in the addition of

thiamin , riboflavin, niacin, and iron to several types of refined

grains. But obviously all of the nutrients lost during refining are

'not restored.

2. Canning. The undesirable effects of heat processing

according to Lund (117) include changes in protein and amino acids,

carbohydrate, lipids, vitamins an minerals. As in cooking, proteins

and reducing sugars undergo the Maillard reaction in the canning

process. The essential amino acids, lysine and threonine are the

most heat labile. Lund further states that while carbohydrate loss
O

generally does not worry nutritionists, some does occur via the

Maillard reaction. Significant losses of water soluable vitamins

and minerals, however, do occur in the washing and blanching steps

during the canning prodess. And the water soluble vitamins','

particularly vitamin C and thiamin , are further degraded in the

retorting operation. Fat soluble vitamins are not lost dl.le to

leaching in the washing water, and they are generally less at labile:

Oin water soluble vitamins. But some degradation of fat soluable

vitamins does occur,at high temperatures in the presence of oxygen.

9 ,Goldblith (79) lists the four major points at which nutrients may

be lost during the canning process:

t. Raw' product handling between harvesting and canning. "Fresh
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or well-refrigerated raw foods display a higher vitamin retention than

second-grade raw stock; this is the basis for the axiom that one

cannot dmprove a product by processing."

b. The time-temperature mix employed in hot water blanching.

"Hot water blanchirig leaches out water-soluble vitamins. High

temperature short time (HTST) water blanching enhances nutrient

retention, and steam blanching improved the retention of water

soluble nutrients over water blanching procedures." Voirol (165)

reported that either blanching by immersion in steam or a treatment

with microwaves conserves nutrients better than hot water blanching.

But the former two methods4 are technically more difficult, to control

because they require specialized apparatuses.

c. The-time-terperature relationship employed during heat

processing. HTST sterilization processes result in significant

nutritive savings. Higher vitamin retention also occurs during the

agitating processes than with ccnventional -still retorting.

d. The time and temperature of storage. Canned foods are not

absolutely shelf stable. Storage temperature can cause_post-

processing changes. Much of the nutritive advantages gained.by

HTST processing can disappear if canned products are stpred at

ambient or warm temperatures, from 70,to 90 degrees F. The need nit-

cool storage is evident.

3. Freezing. Cain (54) has stated that "freezing per se does not

injure vitamins. It is the mishandling both before and after freezing

which lowers the vitamin content, as compared to that of raw material."

This observation is generally true for other nutrients as well as

283
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vitamins. The washing and blanching process that precedes freezing

effects water soluble nutrients in the same way as the washing and.

blanching that precedes canning.

The method of cooling the product following blanching can also

affect nutrient retention, particularly the retention of vitamin C.

Cool air methods of arresting the blanch destroy more vitamin c

than cooling withr. in Cain further points out that

alterations in freezer temperatures which produce` freezing and

thawing during storage are particularly destructive to vitamins.

Two types of freezing seem to be particularly successful in
.7/

.reserving food palatability. These are "quick-freezing" ("those
I

processes in which the thermal center of a food pack passes through

the zone 0 degrees C to -4 degrees C in 30 minutes"), and cryogenic

freezing which-food is frozen nearly instantaneously in liquid

nitrogen. (Fox and Cameron, 73) Neither of. these freezing processes

affect the nutrient content of food. But some nutrient loss does

occur during freezer storage even when temperatures remain below -18

degrees C. The degree of nutrient loss during storage depends upon

the storage temperature and the storage time. The loss of vitamins,

and in particular vitamin C, increases as storage temperatures either

increase or fluctuate and as storage time increases.

Fox and Cameron (73) have emphasized that thawing of frozen

products slowly increases nutrient loss. This effect is due partially

to drip loss of minerals and vitamins and partially to vitamin

degradation as the thawing pFcess proceeds. For this reason, it is
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usually best to cook frozen products without ttiawing.

4. Dehydration. Two .specific kinds ofdehydration concern us

here, thermal dehydration and freeze dehydration (or "freeze drying").

a. ,Thermal dehydration. Labuza (113) has reviewed the

effects of thermal dehydratioh and st.(zrage on nutrient retention.

In dehydration, the moisture content of food must be lowered to
r-

below 50 percenton a wet weight basis before protection is

'afforded against microorganisms. Removal of water by dehydration

causes the dissolved components to be concentrated unless they

crystallize out. The temperature is raised in order to supply the

.necessary energy:to.transform the water to vapor and thus,

reactions between components can be accelerated during drying as

well as duri3 the storing of the dehydrated food.

According to Labuza (107), two types of reactions are

responsible for nutrient loss during drying and storage of food.

The first is the "per se" effects of the process itself, and the

second is the interaction between compounds produced during

storage or drying and various nutrients that renders them .

biologically unavailable. Loss of protein biological activity

has resulted from thermal dehydration of several foods. Once

again, the Halliard reaction seems to be the culprit: lysine

and other amino acids react with reducing sugars. De Groot (62)

reports that dehydration in not air generally results in

some slight protein damage, while dry spray drying

or freeze drying es less damage.

Cain (54) has reported that the thermal dehydration process_

itself causes only derste losses of the B vitamins but that
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protection of vitamin C is particularly diLficult to achieve and

losses may be extensive. Puff drying under vacuum retains most of

the vitamin C.present, and the Flash-18 process developed by Swift

and Company has resulted in significantly higher retention of thiamin

and riboflavin.

Most of the loss'of fat-soluble vitamins in thermal dehydration

and storage can probably be attributed to the interaction of perox-

ides of free radicals with thevitamin. Labuza (107) maintains that

lipid oxidation is the source of the peroxides and radicals, and

anything to prevent lipid oxidation should increase the retention of

at least vitamin A and vitamin E. Labuza further states that stor-

ing foods under low-oxygen conditions reduces the rate of vitamin

destruction by a factor of ten.

Labuza further emphasizes the need to obtain more information

about nutrient destruction and particularly about vitamin and pro-

tein biological value during dehydration. The data is needed as a

function of A or moisture content, temperature, and oxygen concentra-

tion.

Labuza (107) has pointed out that moisture-content of-eriy-type

of dehydrated product affects nutrient retention during storage. The

higher the moisture content the greater the loss of water soluble

vitamins and protein but the lower the destruction of fat-SCluble

vitamins.

b. Freeze-dehydration.' Hollingsworth (98) reports that the

nutritive value of protein is unaffected by the low temperatures

used during freeze-drying, and there is little or no deterioration

during storage. However, palatability changes do occur in some foods.
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Goldblith et al. 00) note that freeze- dehydration land subsequent

storage produce'ill-defined Changes thought to be related to food

protein. These change's include tissue toughening in seafood and

meat products.

Focusing on vitamin and nutrient retention in .freeze-dried

foods, Hollingsworth (93) states that when the reconstituted

freeze dried products are cooked, the combined processing and

cooking losses will approximate the losses when fresh food is

cooked.

5. Irradiation. Preservation of food by ionizing radiation

is reported by Hollingsworth (93) to have approximately the same

effect on nutrient retention as ordinary cooking. Thiamine is

particularly sensitive and vitamin C and B
6
are also susceptible to

destruction by irradiatio Cain (54) reports that the action of

ionizing radiation on vitamin solutions depends on the

concentration of the vitamin and the radiation dose. Vitamin C re-

tention increases as the concentration is increased. According to

Kraybill (104) vitamin B12 is e en more sensitive to ionizing

irradiation than vitamin C.

Hollingsworth (93) points out tha the effect of ionizing

irradiation on fat soluble vitamins, particularly Vitamin D, requires

more research. Furthermore, little information exists about the losses

of nutrients on cooking that follows irradiation.

, Effect.of Cooking and Processing on Flesh Foods

FleSh foods (meat, fish, and poultry) are collectively

considered the major contribu ors of high quality protein to the diet.
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This group also proVdes iron and several of the B vitamins, particularly

thiamin , riboflavin, niacin, and vitamin B6. Thiamin is probably

the most unstable member of this group,-And its retention is often

taken as an indicator of the respective nutrient retention

properties of the various flesh food cooking and processing' methods.

Conventional cooking of flesh foods. Burger and Walters (52)

have reviewed the effect of cooking And processing on nutrient

retention of flesh foods. They report thiamin loss in these foods

of from 15 to 60 percent. Moderate cooking methods are said tó---

result in losses of about one-third of vitamin B
6

and B
12

and one-

tenth of riboflavin, niacin, and pantothenic acid. Studies quoted by

Burger and Walters (52) demonstrate vitamin A losses from meat of

40 nt after five minutes of frying at 200 degrees, 60 percent

after ten minutes, and 70 percent after 15 minutes of frying.

Available beef and fish lysine also decreases as cooking temperatures

increase. But these lysine losses may not alter the total nutritive

value of food unless protein in the diet is limited.

Other studies show that thiamin retention in cooked meat is

poorer than riboflavin or niacin retention., Noble (126) studied

thiamin and riboflavin retention in five cuts of braised beef.

Thiamin retention ranged from 23 to 40 percent. Mayfield and Hedrich

(119) reported similar results in roast beef. Bowers and Fryer (49)

found phiamin retention in conventionally cooked turkey to. be 79.3

percent while riboflavin retention was 91.8 perc\ent.

Studies done by Lin and Ritchey (113) indicate that the quality

turkey protein was not reduced due an electric oven heated to

eit er 163 degrees C. or 228 degrees C. for two hours. However, the
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nutritional quality of the turkey protein Was damaged when it was

heated in an autoclave for 24 hours-. Of course severe treatment like

this is not likely to occur under practical conditions.

The method of cooking used also affects the nutrient retention

of flesh foods. For example, Burger and Walters (52) report thiamin

;

losses ranging between 15 ang 40 percent when flesh is broiled, 40

to 60 percent when it is fried, and 30 to 60 percent when it is

roasted. Cover and Smith (59) found that thiamin and niacin

retention remained higher in broiled beef steaks than braised beef

steaks. The meat of beef roasts, cooked of course by dry heat,

contained less thiamin but more niacin than the meat of pot roasts

cooked by moist heat: Noble (125) reported that pan- and oven-

broiled cuts of beef, pork, and lamb showed essentially the same

percentages of thiamin and riboflavin retention. In another study,

Noble (127) found that braised meats retained a larger proportion of

thiamin than simmered meats, but by contrast the simmered meats

retained riboflavin better.

Microwave cooking of flesh foods. Several research groups

(49, 124, and 106) have found that riboflavin and thiamine retention 4

in meat cooked in microwave ovens is generally similar to that cooked
1

by conventional methods. But studies repo ted by Wing and Alexander

(178) reveal that cooking chicken breasts by microwave results in

significantly greater vitamin D6 retention than roasting by

conventional heat. Not only did the conventional heat roasting

result in a larger drip volume, bilt the vitamin B6 in this larger,

volume was -more concentrated as well. '
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Heat processing (canning and thermal dehydration) of flesh foods.

Burger and Walters (52) have reported that heat processing of flesh

foods including canning is responsible for some reduction in protein

value as a result of the destruction or .reduced availability of the

constituent amino acids. Generally speaking, three types of reactions

are responsible for these changes:

1. The Maillard reaction,

2. Cross-linkage reactions that result in bonds resistant to

enzymatic hydrolysis in the-gut, and

3. Damage to sulfur amino acids by oxidation or desulphydration.

Prolonged heating at high temperatures can cause extensive damage to

the protein quality of flesh foods, but again, these conditions are

seldom encountered in normal commercial processing.

The heat processing involved in flesh food canning results in

the loss of several vitamins. Studies reported by Burger and Walters

(52) show that the thiamin loss in canned beef, veal, pork, lamb,

poultry, and fish ranged from 55 to 84 percent. Riboflavin and

niacin losses, however, were generally low. These authors also

discovered that commercial heat processing (canning) resulted in

30 to 40 percent destruction of pantothenic acid. Schroeder (138)

found that the mean loss of vitamin B
6

in ten canned Seafoods was

48.9 percent, while the mean loss in four meats was 42.6 percent.

Everson et al. (67) reported on thiamin Lid.vitamin B6

retention of aseptically canned, strained beef that hA'been processed

by HTST sterilization. (Everson et al., 67 and 66)

29G
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They found no difference in the vitamin B
6

retention of the

aseptically canned beef and the conventionally canned product;

however, thiamin retention of the aseptically canned beef was 92.8

percent versus 80.1 percent for that of conventionally canned beef.

Loss of both thiamin and B
6

occurred during storage of the canned

beef, and this phenomenon appeared to be unrelated to the type of

canning process used.

Therbal dehydration causes a greap deal of thiamine destruction

in,f1esh foods. Calloway (55) reported that from 50 to 70 percent

of the thiamin in pork is destroyed by thermal dehydration although

neither riboflavin nor niacin is damaged to any appreciable extent.

A 30-percent loss of pantothenie acid occurred in heat-dried beef.

Freeze Dehydration of Flesh Foods

Burger and Walter (52) report conflicting results on the effect

freeze drying has on the protein qualitybof flesh foods. One study

showed no significant effect of this process on the protein quality

of lrieef, fish or chicken; another indicated that freeze drying causes

a deterioration of protein quality in meat as 'a result of the protein

or amino acid degregation in the Maillard reaction. This deterioration

could have occurred during storage rather than as a direct result of

the freeze drying process. Rowe at al. (135) found no loss of

thiamin , riboflavin' or niacin in freeze dried chicken, but Karmas

et al. (98) reporter; 33-percent loss of thiamin in freeze dried

pork. Conversely, Thomas et al. (160) found that most of the thiamin

in pork products remained during freeze drying. The Thomas group

29/
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studied five representative flesh foods4chickenleef, pork, shrimp,

and bacon--and compared their nutritional quality after prescvation

by freeze dehydration, irradiation, and conventional thermal processing.

In general, theiiresults indicated that among the methods and products

studied, nutrient content was least affected by freeze drying.

Kramer (103) has emphasized that cool storage temperatures are

essential to preserve the nutritive quality of,dehydrated flesh foods.

At storage temperatures of between 30 and 40 degrees F., dehydrated

pork retained 90 percent of its thiamin for twelve months, but at )

76 Agrees, the loss of this vitamin was over 25% after only one month

of storage.

Freezing of flesh foods. According to Mapson (118) there is no

evidence of nutrient loss in flesh foods due to the freezing protess,

but losses do occur during freezer storage and thawing. Pork stored

at either -18° C. or -26° C. retained 60 percent of its thiamine, 69

percent of its riboflavin, and 100 percent of its niacin. (Burger

and Walters, 52), Burger and Walters report that additional fat

oxidation poses another problem during freezer storage. Oxidation ca

bave a marked destructive effect on vitamins A andE. Measures

currently being used to impede oxidation include low temperature

storage (-30° C., for example), the rigorous exclusion of oxygen from

the packaged product, 'and the use of such antioxidants ag BHT

(butylated hydroxytoluene).

Irradation of flesh foods. Reports on the effect ionizing irradiation

has on the protein quality of flesh foods conflict. Melts and Johnson

(120) found the digestibility and biological value of beef to be

29,8



286

unaffected by irradiation and according to Reber and Bert (130) the

protein. quality of irradiated shrimp equaled that, of Ontreated shrimp.

But Tsien and Johnson (161) reported that irradiation seriously

reduced the Revels of aspartic acid, serine, and glycine in beef.

These findings may not, however, indicate any reduction of protein

quality since aspartic acid, serine, and glycine are not essential
1

amino acidi:

Irradiation of turkey severely reduced the thiamin content

according to Thomas and Calloway (159), but the reduction of riboflavin

was not as extensive, and niacin was quite stable. Day et al. (61)

reported that the irradiation of ground beef resulted in destruction`

of riboflavin and pyridoxine, but they found little effect on

inositol, ni cin, or tryptophan.
r

Curing. of flesh foods. Studies reported by Burger and Walters (52)

reveal that curing flesh foods produces only small nutrient losses.

Consistent lossessof thiamin have been found (up to 26 percent), but

the destruction of riboflavin and niacin were generally low. Protein

quality.,of cured meat has been reported to equal that of raw beef'', but

some indtances of reduction in available lysine have been noted.

The Effects.of Cooking and Processing on the Nutrient Value of Milk

and Milk Products

The cooking effects on the nutritive quality of milk resemble

the effects of those processing methods that involve heat treatment.

The extent of nutrient destruction depends upon the temperature and

the length of cooking time. Therefore we do not intend to examine

' the effect of cooking on milk separately; rather we will review the.

29f)
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9 .4.' , ,Processing of liquid milk. According to Rolls and,Porter,o.k131) tlig ,
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. , '

major metho ds -of processing liquid milk include the fklowing:

1. Methods for short-termstorage (processed prodUcts will-

remain unaffected several days if kept cool).
..

a. Pasteurization by the "holder-process" jti

which milk is heated to betweefi 61 and 65
0

degrees C. for 30.minutes. 4

b. Pasteurization by the High-Temperature Short Timb

(HTS5) process, in which milk is heated to between

71 and 73 C. degrees for 15 seconds.
6

2. Methods for longet-term storage

a. In-bottle steriliiation, which involves eating

bottled, homogenized milk to between 1,10 and 115.

: degrees C. for from 20 to 40 minutes.

.b. Ultra-high Temperature (UHT) sterilization, which

involves heatingmilk to between 130 and 150

degrees C.,for one second and then either filling

it.asepticallY into suitable sterilized ctintainexi

or filling it into nonsterilized bottles and .
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resterilizing by heating to from 110 to 120 degrees C.

for from 15 to 20 minutes.

Rolls.and Porter (131) report that the fat, the fat Soluble

vitamins, the carbohydrates and the minerals of milk remain essentially

unaffected by heat treatment. Pasteurization and the UHT aseptic

filling process have little effect on the net protein utilization (NP1J)

of milk protein, bu: in-bottle sterilization and in-bottle resteriliza-

tion of UHT milk causes losses in true digestibility, ania fall in

the milk's biologic value due to reduced availability of lysine and

methionine.

According to Rolls and Porter (131), the effect of heat processing

of liquid milk varies with the vitamin in question and the.harshness

of the treatment. Four of the B-complex vitamins, riboflavillx,n*Teln,

pantothenic acid, and biotin are unaffected by all the hat processes.

The only vitamin affected by conventional pasteurization is vitamin C
0 0

which is reduced by from 20 to 25 percent. In- bottle sterilization

resulted in a 35;percent loss of thiamin , a 50 percent loss of

vitamin B6 and folacin, and a 90 percent loss of vitamin B
12 an d

vitamin C. The UHT resterilization process caused 20 percent losses

fo"

of thiamin , B6 and B
12',

a 30-percent loss of folacin, and

loss of vitamin C. The UHT aseptic filling process caused the 'least

60-percent

destruction of water soluble vitamps with only a 10-percent loss of

and ,folacin, and a 25-percent loss of vitamin C.

Lions also affgtt the nutrient retention of milk.

egardless of any prior treatment, significant losses of riboflavin,

itamin,C, and vitamin B
6
occur if milk is exposed to direct light,
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diffused daylight, or fluorescent light. Also the level ofresidual

oxygen in milk will have a marked effect on its retention of foiacin

and vitamin C. Rolls and Porter (131) point out that "from a

nutritionist's viewpoint, the elimination of oxygen before storage is

desirable, although this may result in a product with,a more

persistent 'cooked' flavor.'"

Concentrated milks. Milks from which water has been removed or that

Ts

have been heat sterilized consist mainly of evaporated and sweetened

condensed milks. According to Ro s and Porter (131), the nutrient

losses in evaporated milk,amin ge ral the same as ti
bottle sterilization. Storage df this product for seve rs

results in progressive losses of vitamin C, vitAtn B
6'

vi

n in-

and'possibly riboflavin anti fdlacin as well. Losses ofthe%mino

acid lysine become apparent after a year's storage, which in many

cases result in a'reduction of milk's biologic value to belOw that
% 0

found after the initial treatment. Addition'of sucrose to sweetened,

condensed milk produces considerable bacteriological safety,

consequently less drastic heat treatment i necessary and nutrient

losses are in the same order as those that occur during pasteurization.

Dried milk. Dry milk is dried by two methods: spray -drying or ,

roller-drying. Neither method has a marked effect on the vitamin"
.

.,4

content or protein value of milk accordiig to Hodson (91) and Rolls

and Porter (131). H5fiever, the roller-drying Method is the harsher

method, so far as protein quality is concerned and if not done

efficiently it can reduce the biologic value of milk'protein because

of the decreased availability of thf amino acid lysi14-and methionine

302
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it causes.

If storage conditions are satisfactory, dried milk powders can be

kept for several years with little protein-of vitamin loss. Rolls and

Porter (131) point out that cool` storage temperatures and low relative

humidity are important factors in keeping the moisture content of the

powder below 5 percent and thus preventing-the Maillard reaction frcm

occurring. (The Maillard relction;reduces the availahility'of amino

acids.)

Irradiated milk. Sterilizing milk with ionizing irradiation, report

Malta and Johnson (120), reduce its biologic value'belaw that of

heat sterilized milk. Kraybill (104) reports that vitamins A, E, and

C in milk are highly sensitive to ionizing irradiation and that

riboflavin is moderately sensitive.

Cheese. Rolls and Porter (131) state that the p ximate composition

of different whole-milk cheeses are similar even though the preparation

techniques yary-treatly. The proteins of these cheese are slightly '

inferior to those of whole milk because the whey proiteins, with their

higher content of sulfur amino acids, are lost. Partition of the curd

and whey also causes the loss of significant amounts of 'niacin,

B6,` vitamin B12, folacin, vitamin C, and lactose. During

"ripening," the remaining vitamin C is'lost, but several of the B

vitamins may be synthesized.

. .

Filled and imitation milks. Brink et al. (50) compiled an extensive

review comparlag the nutritional value of milk with "filled" and

imitation milks. They define filled milk as "a product made by

combining fats or oils other than milk fat with milk solids, with the

3 d 3
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resulting product in the,semblance of milk," The type of milk solids

included in this definition are "any milk, cream, or skimmed milk,

whether or not condensed, evaporated, concen' rated, powdered, dried or

desiccated." The Food Drug Administration (70) is seeking to find

more suitable common names for, such products and to establish standards

and labeling for these foods. Imitation milk "purports to be, or

resembles, milk but contains no milk products as defined abpve." The
.(

Food and Drug Administration (69) regulations now dispense with the

term "imitation," and common or usual names are used for such products.

Two types of filled Bilks have been identified by Brink et al.

(50):

One is a combination of fluid skim milk, with or without
skim milk solids, and a vegetable fat made in the semblance
of milk. A secontype basically contains water, nonfat dry
milk, vegetable fat, and an additional source of protein such
as soy protain or sodium caseinate.

The fat used in filled milk is usually hydrogenated coconut oil which

is high in saturated fatty acids and low in unsat rated fatty acids.

These products contain the nutrients of skim milk to the extent thai

skim milk is used, and some are fortified with vitamins A and D. Brink

s

et al. further reported that the protein and amino acid content of the

filled milks studied compared favorably with fluid whole, milk. However

these investigators point out that imitation milk products.115an in no

senile be considered replacements for milk in terms of p

minerals,,.znd vitamins. In fact, the. products analyzed in the Brink

study contained only one percent protein.
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Cooking ay Processing Fruits and Vegetab es

Fruits and vegetables are relied upon for their contributions tf

Vitamins A and C and some mineals including iron and calcium. For

this reason t4 retention of vitamins A and C during the cooking and
.--"

processing of Vegetables has received consfd rable attention..

Effect of cooking Fox and Cameron (73) reported on the comparative

retention of vitamin C in brussels sprouts, cauliflower, peas, and

spinach subjected to three different cooking metkods. Retention

ranged from 70 to 81 percent during boiling; from 68 to 91 percent

during steaming, and from 80 to 97 percent during pressure cooking.

The effect of the length of cooking time on vitamin C retention in

these vegetables was also reported. In brussels sprouts and carrots,

12.percent mor of the vitamin was lost when the cooking time increased

from 20 to 30 m utes, whereas the loss in cabbage was increased by

61 percent whe king time was increased from 30 to 90 minutes.

Thy loss in potatoe- creased

increased from 30 to 90 minutes.

percent when the cooking time

Vitamin A activity in fruityand vegetables has generally been

considered stable under most cooking conditions. Recent work by

Sweeney and Marsh (154), howevar, has revealed that some vitamin A

activity is lost during cookidg. Some of the carotene precursors of

Vitamin A in the raw foods is converted to less biologically active forms Ar

of A*otene. This conversion reduced the Vitamin A activity in the

green vegetables b'between 15 and 20 percent, while the reduction in

yellow vegetables attributably to cooking ranged as high as between

30 and 35 percent in some oases.
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Loss of minerals during cooking of fruits and vegetables can be

attributed to leaching. Krehl and Winters (105) determined the loss

of calcium, iron, and phosphorus in twelve different vegetables cooked

in varying amounts of water. Their data revealed that greatest

retention of.the minerals occurred when the vegetables wer cooked

with no added water, and the least retention was found when cooing

water covered the vegetables.. Teply and Derse (156) studied the

effect of cooking 20 different frozen vegetables in one-quarter cup of

water.~ They found little leaching of nutrients into the liquor,

except in the case of turnip greens. Little degradation of thiamin ,

niacin, and riboflavin occurred. Retention of beta-carotene, folic

acid, pantothenic acid and vitamin B6 was generally good, but in a

few cases there was a 50-percent.loss. The lowest retention of

vitamin C appeared in cut grepn beans, sliced collard greens, cut

-)corn, and chopped spinach, all of which. registered a loss 'of between

52 and 73 percent. There was, however, over 90-percent retention of

vitamin C in a number of products.

Conflicting 'eyidene h'Es been reported on the effect of microwave

cookery on nutrient retention capacities in vegetables. Kylen et al.

(.O6) found no significant difference in vitamin C retention when

green beans, broccpli; cauliflower, and soybeans were prepared by

microwave cookery and by conventional cookery. Thomas et al. (158)

found the retention of several water sdl%ble nutrients in vegetables to

be better in pressure cooking thek in eith er boiling or microwave

cooking.

Gordon and Noble (82) reported that cauliflower and cabbage
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cooked by microwaves retained more vitamin C than the same vegetables

cooked in pressure saucepans, or boiling water. The magnitude of

the difference in vitamin C retention it-all of these studies was

small, however. ThIls Cameron and Fox (73) conclude that.the general

loss of vitamin C in vegetables depends more on the volume of water

used and the cooking time than on the method of cooking.

Effect of canning,. Nutrient loss in canned foods may occur during

washing and preparathn, blanching, sterilization, and storage.

According to Cain (54), vitamin!C is more abundant in the apple peel

than in the cortex used in apple slices. The "waste" core of

pineapple, moreover, contains more vitamin C than the flesh; and

niacin seems to be richer in the epidermal layer of carrot root than,

in the part that remains after peeling. Cain (54) further reports

studies which reveal that a slightly greater loss of vitamin C, niarcin,

and thiamin in peas, green beans, and lima beans occur Ablanching

temperatures and blanching times increase. Steam blanching occasions

more thiamin retention in-these vegetables-than water blanching.

Peas and beans blanched by the microwave methods retained more

vitamin C than peas and beans blanched in water, but, about the same

amount as peas and beans blanched in steam. Eheart (65) found that

broccoli blanched in microwave retained more vitamin C thin broccoli It

blanched in water.

Data reported by Goldblith (79) revealed that high temperature

short time (HTST) sweet pea blanching enhanced the vitamin C and

thiamin retention over that obtained by regular water blanching.
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The mean total loss of vitamin C in commercially canned

asparagus, lima beans, and spinach ranged from 5.to 33 percent;

niacin retention ranged between 6 and 17 percent; thiamin between

rs

8 and 42 percent; and riboflavin from 10 to 24 percent. (Cain, 54)

Shroeder (138) studied itamin B
6

and pantothenic acid losses in

22 canned vegetables and 24 canned fruits and fruit juices. Compared

to the raw product, B
6 losses in the vegetables ranged from 57 to

77 percent, while pantothenic acid losses ranged from 46 to 78 percent.

The mean loss of vitamin B
6

in the fruits and fruit juices was 37.6

percent; pantothenic acid figure was 503 percent.

Sweeney and Marsh (154) found that the reduction in vitamin'A

activity of green and yellow vegetables attributable to canning

resembled the usual loss during cooking.

, . ,

Nutrient retention in fruit and vegetable products canned by

the aseptic process has received some attention. Data reported by

Cain (54) revealed that strained lima beans lost 15 percent of their

thiamin in the aseptic process versus 42 percent in the conventional

process. Essentially 100 percent retention- was obtained in tomato

juice concentrate. However, storage of these products at 86° F. for

nine months caused a 28-percent loss of thiamin in the beans

regardless of their processing method and a east a negligible loss

in the tomato juice. Lun and Sioud (116) tudied the stability of

aseptically canned pear puree. High temperature storage caused
/'

discoloration, fdster corrosion of the tin coating of the container,

and formation,of hydrogen gas in the head space, but the investigators

report no nutrient values. Thiamin retention in conventional and

30,8
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aseptically processed plum tapioca and split peas with ham (baby food)

was reported by Bongalon et al. (48). Retention was higher in the

aseptically processed products. Losses that occurred during storage

were traced to storage temperatures and time spans. Chen et al. (56)

found that the aseptic cannifiTio.rocess allowed a higher level of free

amino acids in canned strained peas. Everson et al. (66) found a higher t

retention of thiamin in aseptically canned strained lima beans than in

conventionally canned ones, whereas the vitamin B
6

retention of strained

beans canned by these two methods was about the same.'

Vitamin retention in canned, stored vegetables also depends

on the storage temperature. According to Kramer (103) canned peas,
/'

/
/Ireen beans, and lima beans lose just a small percent of their vitamin

///
C content when stored at temperatures below 40 degrees F., but they

lose about 15 percent when stored at 80 degrees F., for up to one

year and about 25,percent wherf stored at this temperature for longer

than one year. Significant losses of thiamin also occur in canned

vegetables when storage temperatures are ten degrees lower. Accord-

ing to Cain (54), low-acid canned vegetables retain less thiamin-than

canned fruit's retain. Up to a 50-pecent loss can be expected in

canned vegetables after 24 months of storage at 80 degrees F. Thiamin

loss in tomato juice stored one year at 85 degrees F. was 15 percent,

but the loss increased to 69 percent when,thq, juice was,stored at 110

degrees F. for a year. Orange, grapefruit, and tomato juice stored

at a temperature range of between 50 and 80 degrees F. for 24 months

lost only 25 percent of its thiamin.

30.j



If

297

Vitamin C retention in citrus juices is a very important topic
'

;ince these juices are popularly accepted as prominent sources of the

:0.4tamin. Cain (54) reported that canned citrus juice processed

under present practices retain between 92 and 97 percent of their

ascorbic acid and that low values in the products purchased on the

open market probably stem from improper storage practices. According

to Kramer (103), fruit juices stored ate 40 degrees F. or less lose

very little vitamin C even after 12 months. If they are held at

higher temperatures, however, the loss is great. For example, over

half the vitamin C may be lost in four months if fruit juices are
0

stored at 98 degrees F.
0

Effect of-freezing on the nutrient retention of'fruits and vegetables.

The actual freezing process has very little effect on the nutrient

content of fruits and vegetables. Rather, losses occur during the

blanching process and during storage, and the losses depend upOn the

length of storage time and the blanching temperatures,.

Blanching losses are essentially the same as those that occur in

the blanching that precedes canning. Kramer (103) has reviewed the

effects of freezer storage on fruits and vegetables and has found

1 that asparagus, green and lima beans, and peas stored at -5 degrees F.

maintain at least 90 percent of the original-vitamin C xontent for

12 months. However, lower storage temperatures are desirable for

broccoli, cauliflower, spinach, and peaches because these foods will

lose from 20 to 50 percent of their vitamin C when stored for 12 months

at temperatures'as high as only 5 degrees F. Vitamin C in orange juice,

however, is quite stable for two years at 0Aegrees F., and less than

31:0
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10 percent is lost at temperatures as high as-40 degrees F.

Other .repoxts confirm the stability of vitamin C in frozen

orange juice. Rakieten.et al. (129) reported. that vitamin C values

of fresh-frozen orange juice.(reconstitUted concentrate). showed a

higher average value than freshly squeezed orange juice. No

significant losses of ascorbic acid took. place either in fresh-

frozen or In freshly squeezed orange iuice

1
when stored at ordinary

1
refrigerator temperatures for as long.as.24hours. Lopez et al. (115)

found little loss in the vitamin C content of reconstituted frozen

orange juice after eight days of refrigerator storage. Orange juice

also retains its fola'cin,content rather well, (Butterfield, 53).

Schroeder (138), studying vitamin B6 and pantothenic acid in

frozen vegetables, fruits and fruit juicefoun4 that vitamin B6 losses

in 22 vegetables ranged,from 37 to 56 percent while;the pantothenic

acid losses ranged from 37 to 52 percent. The adage B6 loss in 24

fruits and fruit juices was 15.4 perbent while the pantothenic acid

loss was 7.2 percent.

a,

Effect of dehydration on fruits and vegetables. Calloway (55) hag

reviewed the effects of thermal4dehydration on vegetables. Retention

of beta-carotene (the vitamin A precursor) -is reported to range from

70 to 100 percent of that fount in the raw-product. Only marginal

losses of riboflavin, niacin and pantothenic acid have been found as a

result of heat dehydration. The use of sulfite. in dehydrated foods is,

however, quite detrimental to thiamin retention. Unsulfited

dehydrated vegetables will usually retain between 80 and 90 percent of
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their thiamin , but only about 25 percent is retained in the suffited

product. Conversely, sulfiting encourages vitamin C retention.

Thomas and Calloway (160) report that safited, dehydrated cabbage

retained large amounts of.vitamin C. But Calloway (55) emphasized

that losses of vitamin C in the presence or absence df sulfite is

extremely variable in thermally dehydrated vegetables, ranging from

complive destruction to good retention with 50 percent being an

accepted average value.

Freeze-dehydration of fruits and vegetables. According to Hollingsworth

(92) more research into the nutrient retention prOperties of'freeze-

dried foods must be done. Loss of vitamin C in freeze-dried

vegetables can be as low as 10 or 20 percent, including the vitamin C

lost during blanching before the drying process. Steam scalded,
(

freeze-dried peas retained from 80 to 92 pehent of their vitamin C.

Cooked, freeze dried carrots approximated to cooked raw carrots in

beta-carotene (pro-vitamin A) content. Sweeney and Marsh (154)

reported similar results in freeze dried carrots.

Weits et al._(177) compared nutrient losses in canned, frozen,

thermally dehydrated, and freeze-dried spinach, peas, and green beans.

They found vitamin C retention lowest in canned and thermally dehydrated

_vegetables and highest in.the freeze-dried and frozen ones. Thiamii

retention was better in the thermally dehydrated and freeze-dried

products and poOrest in the canned. Little riboflavin, potassium,

iron, or calcium was lost d the various processing procedures.

Regardless of the method of dehydration, 'storage conditions

can profoundly affect the nutrient retention of dried fruits and

312
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vegetables. Hollingsworth (92) has reported that vitamin C loss occurs

when 'dehydrated fruit is stored in air. Fruit bars made of dried

apple, lemon, and sugar stored at 18degrees and 37 degrees C. lost

vitamin C more rapidly than when stored in nitrogen. At 18 degrees

C., the average loss was 74 percent in air compared with.57 percent in

nitrogen. At -5 degrees ., however, losses in'bobl air and nitrogen

were small.

Calloway (55) reported that dehydrated orange juice stored at

14
room temp atures loses practically no vitamin C provided the moisture

content is "very low."

Kramer (IA) notes these effects of stnrajlkonditions on

nutrient retention in dehydrated vegetables: Tomato flakes lost

practically no vitamin C when stored at 40 degrees F. at moisture

levels of from 1 to 5 percent. However, when storage temperatures

were 70 degrees F. and moisture 1 percent, Vitamin C loss was 10

percent; itA.ncreased to 30 percent at 5 percent moisture levels.

A storage temperature of 100 degrees F. produced a 30 percent vitamin

C loss within a 32-week storage period even though the moisture level

was only 1 percent, whereas a 5 percent moisture level at the ,l00-

degrees F. resulted in an 80 percent vitamin C loss. To retain the

vitamid*C content of dehydrated onions, cabbage, white potatoes, and

rutabagas for one year, Kramer found storage temperatures, of between

30 and 40 degrees F. to be necessary. Kramer concluded that "the only
A

way of maintaining both sensory and nutritional quality of dried foods,

for extended time periods, is to store them at the appropriately low

temperatures and low relative humidities, particularly if the dried
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products are not packed in air-tight containers."

Effect of Irradiation of'Fruits and Vegetables. Studiessreported'b,

Cain (54) indicate that ionizing irradiation of frUit causecU52io,

,significant loss in vitamin C if the level of, irradiation wassuch-

that the fruit was otherwise acceptable. Irradiated green papayas

and mangoes exhibited no reduction in their vitamin C content. hA

dose rate effect on vitamin C content was reported when strawberries

were exposed to gamma radiation. Thomas et,al. (160) reported that

irradiation of cabbage oxidized all of the ascorbic acid to the

dehydro'form. Most of this was further oxidized when the cabbage was

cooked, resulting in a very--low retention of vitamin C.

Effect of Cooking and Processing on Eggs

Fox and Cameron (73) have pointed out that cooking of eggs results_

in little loss of nutritional value except that, on the average, 20

percent of the tbiamin.and 10 percent of riboflavin are destroyed.

Burger and Walters (52) have reported that neither the freezing nor the

freeze-drying process have any 'significant effect on the nutritive

quality of eggs. Thermal dehydration of eggs can, however, result in

, a loss of protein value if a harsh heat treatment is used.

Dehydrated eggs may lose nutrients during storage. According to

Burger and Walters (52), egg dehydration involves a desugaring process

that removes,glucose from the eggs and subsequently improves the

stability of the -dried product during storage. Nevertheless, Kramer

(103) has reported that dehydrated eggs should be held in freezer

storag& if satisfactory levels of nutrients, particularly vitamin A,
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are to be maintained for longer than one mont44....A vitamin A retention

of 90 percent was obtained in dEllystrated eggs held for 12 months at a

temperature of -10 degrees F. If the storage temperature was raised

to 0, vitamin A loss during one year exceeds 2 perdento It-reac4es

50 percent when the storage temperature reaches 0 degrees F. The

thiamin in dehydrated eggs was found to be not quite as labile as the

vitamin A; 90_percent retention could be obtained dbring_one year of

storage at 0 degreeS.F. Riboflavin, niacin, pantothenic acid, and

vitamin A are relatively stable in dehydrated eggs stored tip

to nine months at 0 degrees F, but storage for longer periods results

in the rapidly increasing loss of some of these vitamins.

Effect of Cooking and Processing on Cereal and20erial Products

The: substantial nutritive loss that may result from refining

of cereal has been reviewed earlier in this discussion. But Lang

(110) has reviewed the effect of cooking on nutritive value of cereal

and cereal products. Heating wheat at 100 degrees C. was reported

actually to improve its nutritional value, but overheating causes a

, decreage. Home cooking methods cause no deterioration of the nutritive

value of corn, bu Ovate 'soluble nutrients can be lost from,rice due

to leaching into excess amounts of cooking water, which may subsequently

be discarded.

Lang also reported that some loss of protein value normally occurs

in bread baking. This loss apparently occur's in the crust where the

Haillard reaction deitroys some of the available lysine. These lysin

losses ranged from 9.5 to 23.8 percent and varied withthe baking time

the baking temperature, and the loaf siie. Amino acid losses due to
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bak ng are mucti_ greater in breads made with amino-acid-fortified flour

than in breads made with unfortified flour. Certain commercial cereal

processes that involve severe h at treatment like toasting or "gun\
explosion," have been reported to cause a large esiS of lysine and a

general deterioration of nutritive value (110).

According to Kramer (103) flours that are essentially comminuted

dry or dehydrated cereal products readily lose nutrients udder adverse

storage-Inditions. Both vitamin loss and protein quality deterioration

may occur/at high storage temperatures. Wheat flour that is not sealed

in air-tigh containers requires storage temperatures of 38 degrees F.

to retain 90 p rcent of its protein value for six months and still

lower temperature if it is to be held longer. When wheat flour was

stored in sealed jars, a full 90 percent of its 'protein value remained

for 12 months at 38 degrees F.

Effect of Cooking on the Nutrient Content of Fats and Oils

Considerable interest in the effects of cooking on the

nutritional value and toxicological properties of fats has developed

recently. Thermal oxidat on of fat occurs during cooking, and,this

can result in a decrease n the utritional quality of the fat.

11113N'Furthermore, thesdegraded p cts that resolt from this oxidation

4

may help destroy other nutrients in food partially composed, of fat

or in food cooked in fat. According to-Lang. (110), lzhe amount of

thermal fat oxidation that takeeillace_and its ultimate effects depend

on such factors as fatty acid composition,. time of heating, temperature

used, extent of aeration, surface-volume relationships., and presence

or'abseace of pro-or antioxidants. Lang also found that two types of

-t
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oxidative changes may occur in fat:

%.

[T]hose that occur when -fa s or oils are exposed to oxygen
at relatively low temperat res, even at room temperature.
The principal changes con st in the production of hydro-7
perokides. (Hydroperoxides destroy vitamins, particularly
vitamin A and E, amino acids and other compounds susceptible
to oxidation.]

The second group of changes is found in fats or oils heated
to higher temperatures exceeding approximately 150 degrees C.

At these temperatures, the hydroperthddes become unstable and numerous

secondary compounds are formed.

The polyunsaturated fatty acids are most susceptible to

oxidation. One of the major polyunsaturated fatty acids in fats is-

linoleic acid which is an essential nutrient. Thus, oxidation of the

polyunsaturated fatty acids reduces the nutritive value of fat.

Kilgore and Bairec (101) studied the degradation of linoleic acid in

various fats used for frying. After the fats had, been used to fry

potatoes for intermittent periods totalin44.5 hours, the linoleic

acid content of safflower oil was reduced by 2.9 percent, that of corn

oil 5.5 percent, cotton seed oil 6.5 percent, and shortening 3.5

percent. In a later study, Kilgore and Windham (102) studied the

changes in the linoleic acid content of frozen, deep fried potatoes

by frying the potatoes in a repeatedly used commercial blend of

cottonseed and soybean oil. These potatoes were held in freezer

storage for six months and then reheated (a) in oil in a deep fat fryer,

(b) in a conventional oven, and'(c) in a microwave oven. The last

pound of fried potatoes contained less linoleic acid than the first

pound fried, regardless of method of hel.ting. The authors felt that

[T]here seems to be little justification for preferring
one method of heating.frozen deep-fried potatoes over
another, but some consideration should be given to
degradation of linoleic acid with repeated use.

3 f7
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Lang (110) hasexpressed the same opinion: The saving and

, frying oils does not appear to be advisable."

Schiller et'al. (137) fodnd that lipids extracted from egg yolk

samples heated by both conventional and microwave heating exhibited no
. r(

change in fatty acid composiXion and no measurable decrease in poly-. _dab

,

unsaturated fatty acids. However, the level of oxidized fats in cakes

--haked-in---the-microwaver-ovea-was sobewhat-iligtma-tiuma that.of-cakes

baked in the electric oven. Thus apparently microwaves do nottintert,,,_,-,,

strongly with lipid molecules'to initiate hydrolysis. or auta-oxidation,

in food system's.

Unusually severe fat treatment Can produce toxic substances in

quantities harmful to experimental Animals.- However, Lang (110) ,

believes that conditions necessary for the formation of such toxic

substanceg are much,more severe than those 'normally encountered ifi

household'or industfaal food preparation. Lang cites several studies,

that demonstrate that fat obtafned Ogaer practical conditions from

food manufacturers, restaurants, bakeries, and home cooking operations

typically show none of the damagea characteristic of overheating by

severe laboratory trftatments.

Nutritional Value of Food Provided by "Convenience Food Service Systems"

In recent years the food service industry has.been relying

heavily on "convenience food service systems"' where food is partially

or completely'prepared;then preserved by freezing, canning,
I

refrigeration, or some other process until-it is distributed to

institutions or restaurants. When-these'products are served, the.
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. nutritive value will depend -on (a) the original nutritive valu of the

raw ingredients in the product and the alteration of that value in

preparation, (b) the preservation and storage of the product before its

distribution, (c) the method of reconstitution, and (d) the condition

under which the reconstituted product was held before servin La

Chance et al. (108) point out that food tables like USDA Hand.e.k No. 8

are-of limited sefulnesa-for calculating the nutrient content of
s),

products of this sort because nutritional losses in processing,

storage, and reconstitution were considered when the handbooks

were compiled. Only ]limited, rch as been undertaken to ascertain

the final nutritive value of these products, but the development of

methods for the nutritive analysis of frozen, fully-cooked institutional

foods have already been reported by Garjes and Smith (77). Analyses

were developed specifically for protein, crude fat, ash, crude fiber,

sodium, potassium, calcium, iron, and phosphorus content. Food Care

Division, CPC International, now usesbthese analyses and provides

sRecifiCation sheets, which include these nutrients analyzed per

cooked portion, for each of the pre-cooked frozen meals they supply

to hospitals and nursing homes. These analyses sheets will become

increasingly helpful to dietitians in calculating such therapeutic

d ets as low-sodium, or low-fiber diets. No analyses are included

for vitamins, however; consequently no estimate of vitamin retention
\.3

.

in the pre-cooked' meals can be made as yet.
) . .4..

Kahn and Livingston (97) have investigated the effect of heating

methods on the thiamin retention in fresh or frozen, prepared beef

stew, chicken a la king, shrimp newburg, and peas in cream sauce. The G

3 1
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eL.thiamin losses) all of thesedishes were greater when the products

were freshly prepared and held hot at 180 degrees F. for one, two, or

three hours than when the same foods were frozen after preparation,

stored at -10 degre s F. and reheated in either a microwave or,

infrared oven to 194 degrees F. When these frozen products were re-

heated by immersion in boiling water, their thiamin retention was

\still greater than in the fresh food held hot, with the single
-

exception of the peas in cream'sauce, which exhibited the same thiamin

retention in the frozen reheated product and the fresh product held

hot for one hour. The -hors therefore.suggest that the "tre

towards convenience food service systems' with reliance on central

preparation and freezing may indeed offer some incidental nutritional

benefits, provided the reheating of foods is carried out by rapid

methods."

Fries and Graham (76) compared the vitamin C retention in

portions ofpre-plated,' frozen meals reconstituted with integral or

convection heat. The Vitamin C loss for the peas and potatoes in these
WS,

meals, they discovered, was significantly greater when convection heat

was used than when the meals were reconstituted with integral heat.

Livingston et al. (114) have'reported on studies done by the

staff of the Catering Research Unit of the University of Leeds. The

vitamin C, thiamin , ribdflavin, and-lysine contents of preprepared

foods frozen in bulk and reheated using convection ovens (the "cook-
*

freeze systems') were compared with that of-conventionally prepared

hospital. foods. The cock- freeze system retained significantly more

vitamin C than the conventional system, 'but differences in thiamin

no
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and riboflavin contents between the two systems were not really

significant. The improved lysine retention obtained with the cook-

freeze.system indicated that it causes less damage to protein

quality than'the conventional system.

Hoppner et al. (94) investigated folacin activity in 30 types

of frozen dinners. In terms of total folacin supplied per whole

dinner, the dinners supplied from 12 to 79 micrograms of folacin each,

which constitutes only a small percentage of the adult RDA of 400

Ips micrograms per day. Total folacin activity was not reduced during

reheating of the dinne s, but there was an average decrease of 22

percent in free folacin amounts due to the heating. Since free

folacin is biologically more available than some of the conjugated

forms included in total folacin, this decrease during'heating

probably indicates a decrease in the overall availability 6f folacin.

Hellendoorn et al. (90Y7inves ted the nutritive value of

six types of canned meals. The meals consisted of meat, vegetables,

pulses, and potatoes, and the examinations occurred before and after

sterilization and after storage for one and onc-half, three, and

five years. Considerable losses in vitamin A, thiamin , niacin,

and pantothenic acid occurred du :ing both sterilization and storage,

whereas vitamin E, riboflavin, pyridoxine, vitamin 812e folacin,

choline chloride, and inositol were relatively stable. The protein

quality of most products decreased slightly during sterilization and

declined steadily during storage.

The effect of various. methods of heat conditioning and steam

table holding on vitamin C and thiamin retention in frozen chicken

321 .



309

pot pie.was studied by La Chance-et al. (108). Varying levels of

vitamin C and thiamin were added to pie-fillings for this study. The

frozen "nutrified" pies were heat,conditioned in-convection,

conventional electric, and infrared-ovens- to an internal temperature

of 180 degrees F. Samples heated in such a manner were held on a

slimulated steam table at 180 degrees F. for 30 minutes. Loss in total

vitamin C due to heating varied from 9 to 23 percent and in pies

containing higher levels of added vitamin C there wAs less. of a loss

in convection oven heating than in infrared and conventional oven

heating. Covering the samples during heating did not reduce the loss

of vitamin C, nor was there any further loss when the samples were

held as on a steam table. Thiamin loss average around 30 percent

when the pies were heated in conventional ovens and 10 percent when

infrared or convection heat was used. Losses of thiamin in samples

te.ted uncovered was 13 percent greater than in the covered samples.

Holding,samples on the steam table increased thiamin loss by

approximately 11 percent.

According to Livingston et al. (114) the nutrient losses

resulting from holding hot foods,in heated food-warming cabinets are

comparable to those that occur during steam table holding. They

further report that significant losses of vitamin A and C chi occur

when hot, cooked foods are placed in insulated food carriers in which

the heat of the food itself is retained for several hours.

In some modern food, systems, prepared items are held chilled for

several hours or even days before heatin and-serving. Studies cited

by the Livingston group reveal that vitamins A and C losses in foods
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\held chilled for 72 hours and then heated to serving temperature were

Considerably lower than losses in food held hot for three hours.

However, beef that was chilled for 24 hours, then sliced and reheated

to 140 degrees F. showed only a 68-percent thiamin retention, compared

to a 79-percent retention in beef held at 140 degrees F. for 90

minutes and then sliced. Slicing and holding the beef exposed more

surface area,to oxygen, which could account for the greater thiamin

loss.

In the "Nacka" or"Delphin" system, prepared foods are filled

hot into plastic pouches which are then evacuated:sealed, pasteurized,

and chilled until needed. one study reported by Livingston's group

examined the effect of this treatment on thevitamin C and 'thiamin

retention.of both broccoli in white sauce and chicken a la king.

After 4 days, the chilled broccoli retained 28 percent of its vitamin C

compared to 41 percent for frozen controls. Chilled chicken a la king

retainet(84 percent of its thiamin , compared to 77 percent for the

frozen controls.

3"
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Recent Developments Which May Have An Influence

On Nutritional Quality of Meals Served

In Mass Feeding Programs

1,arge segments of the nation's population receive one or more

of their daily meals through such mass feeding programs as school

breakfast and lunch, congregate-feeding for the elderly, the armed

services dining, or institutional food service. Obviously, the

health of patrons served by mass feeding programs can be significantly

affected by the nutritional quality of the meals they receive. Several

recent developments in the operation of mass feeding programs are

likely to have an impact on the nutritional quality of meals served

in these programs. These developments are reviewed below.

New Methods of Menu Planning

Traditional menu planning has used the "food groups" to meet

nutritional re4uirements. (Ahlstrom and Rasanen; 1) In the United

States four basic food groups have been established: the milk, meat,

fruit and vegetable, and cereal an& bread groups. Including specified

amounts of these foods in daily meals should provide adequate nutrients.

For example, the "Type A" school lunch should provide at least one-

third of the recommended daily nutrient intake.of a 10- to 12-year-old

child, and the fodd group pattern established to guide in menu planning

for such a lunch is

1/2 pint of fluid milk,
2 ounces of meat or an alternate from that group,
2/3 cup of two or more fruits and/or vegetables,
1 serving of enriched-or whole grain cereal, and
1 teaspoon butter or fortified margarine.

324
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But Harper and Jansen (87) point.out several difficulties inherent

in this food-group approach to menu planning:

(a) Individual food items often do not fit into one food group,

but are a compdsite of a number of food groups.

(b) Food groups are only an approximation of the nutrient

composition of individual food items.

(c) Fortified or engineered foods are not adequately described
0

by the four fpocl groups.

(d) Food groups ddb not provide for special dietary needs like

sodium, fat, or carbohydrate restrictions.

An alternate approach to menu planning is the "nutrient standard

menu" (NSM) method which involves totaling nutrients coming from each

menu item to determine whether the totals meet or exceed the desired

standards. Harper and Jansen (87) -described three NSM techniques

which have been developed for testing in mass feeding programs.

. The computer method. The digital computer has made possible

the development of an automated NSM technique. The Computer-Assisted
V.

Menu Planning (CAMP) system has been used in hospitals and is presently

being tested in schools. This system combines a large number of

precoded recipes to meet a nutrient standard. It offers the ultimate

in flexibility, but it requires access to a large digital computer

system, thus limiting the application of the technique,.

The abacus method. This method requires the development of a

specific recipe file and the'precalculation of the nutrient composition

of each recipe. An experimental method has been developed at.Colorado

State University which combines the use of precalculated recipes with

an abacus-like device to total the nutrientsAn menus in terms. of

32li
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--"6-Eid-units."- A bead unit for each nutrient is 10 percent of the meal

standard for that nutrient; The menu planner must remember that 10

beads are required for each nutrient per meal.

The abacus device has a row of beads corresponding to each

nutrient in the standard. Each row is a specific color--protein is

brown, vitamin A is yellow, etc. When 10 beads are moved from left to

right, the standard for that nutrient is met. Four additional beads

per nutrient are allowed to accumulate toward the next day's menu.

The abacus method has been tested nationally in 60 schools in

three USDA regions. Jansen and Harper (95) report that the method

was found to be fully workable and resulted in "menus nutritionally

equal, if not superiOr, to the Typetti menus."

They group method.'- This method requires the sorting of commonly

used menu items into groups having a similar nutrient composition.'

Between 40 and 100 gro4s would be needed depEUding on the purpose

of the menu. (General menu planning would require fewer groups than

special, diet planning.) The menu items in the nutritionally similar

groups would form well-defined exchange lists. A computer could

search out all feasible combinations_ to form the exchange lists.

Nutritionally equivalent meals which meet the nutrient constraints

would then be formed with each menu item (that is, main dish, side

dish, etc.) consisting of a list of exchanges. These nutritionally

equivalent menus could be published in booklet form, and a menu

planner with a thousand of these menus could conceivably plan more

than a million specific meals.

Jansen and Harper (95) have pointed out that the use of nutrient
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sTandard menu planning in mass feeding programs requires recipes coded

according to nutrient composition and that a handbook of nutrient

values for foods as proceed and served in quantity food systems is

also badly needed. This data is not widely availablravat present and

represents a high priority need in institutional food service.

Use of Formulated Nutritionally Modified Foods

Restoration of nutrientsEinfOod.- Restoring nutrients to foods

that have sustained nutrient loss during processing has been practiced

in the United States since the early"1940's when restoration of certain

B vitamins in cereal products began. The Food and Nutrition Board

of the National Academy of Science (74) specifies that nutrient levels

achieved through restoration should be from 1.0 to 1.5 times the

preprocessed levels.

The enrichment and. fortification of food with nutrients. More

recently, enrichment and fortification programs have been introduced

in which the levels of certain nutrients in foods are raised Well

above the levels that existed in the preprocessed state. The Food

and Nutrition Board endorses the addition of nutrients to foods to

achieve enrichment or fortification when all the folloWing conditions

are met:

1. The intake of the nutrients) is below the desirable

levels in the diets of a significant number of people;

2. The food)s) used to. supply the nutrient(s) is likely to

be consumed in quantities that will make a significaht

'contribution to the diet of the population inneed;

3
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3. Tile addlllou of Litrimutr nt s is trot liray to create

a dietary imbalance;

'4. The nutrient(s) added is stable under customary conditions

of storage and use;

5. The nuttient(s),is physiolo ally available from the food;

6., The pnhancedlvels, attained

harmfully excess

varying pattehr o

it the total diet will not be,,

for ,hike who may employ the foods in
/-

se; and

.':
The additional cost' is reasonable for the extended

- , ..',,..,

.--2
.

,

.consumer..

Friend.(75) has reported a growing trend to fortify-,many
, 2,,,c- , .

beverages to levels that will equal or surpass the vitamin C content,
.-,

.
.

Of',orange juice. The addition of Vitamin C to fruit juice and drinks

more-than doubled between 1966 and 1970.. Data suggests that a0

-threefold'increase in use of vitamin C in flavored beverages and
, -

A ,a 4 1

dessert powders &ccUrred beteen 1967 and 1970. Moreover, the use
. -

vitamint in,snoh other products at flavored milk extenders and
P" 0

ready-to-tat'ceealsalmost quadrupled in the same time period.

The addttiOn'of .vitamins D and A to foods-has also increased.
4

Since 1957, the toeal'amount'of ;.!itamin A has morethan tripled while
, .

C t r
its use in milk increased almost nine times. (Friend, 75,)

1,

The Federal Food and Drug Administration (71) has recently set
..

"a nevi.-standatd,for iron enrichment in flour-and bread. This-standard,
0,,, --

, : _ -._

wouldrequire,40'4.1if iron per Pound of flour and 23 mg pet :poupi
0 -,- .

4 . . n; ,:'''_''
. ..._.

of'brea41;Wklich4doubles-'04,0retent.5,mg limit ih bread The new

standard was_to:Vetdme effective April 15_,,1974. But ii-haaAa.00-
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delayed until January 1, 1975, pending the outcomeottf an !April 1
. -

hearing when certain objections by individuals and doctors were

raised. These objections were sionmarized in Consumer News (63) as

follows:

a. Added iron could created a health hazard for persons

suffering from such iron storage disorders as

emochromatos sideroblastic anemia, thalasaemia,,

Cobley emia, and chronic liver disease associated

with excessive consumption of alcoholic beverages;

b. .Added iron may mask diagnosis of such other illnesses

signaled by anemia as intestinal cancer;

c. Added iron may contribute to the development of

Patkinson's disease; and

d. Added'iron may cause elevated hemhtocrit and elevated

.hemoglobin.

Protein or essential amino acids are'being added to.dertain

.-%
,food productq'to improve both the quantity and quanty of protein.

SidweIl and Stillings (139) have studied the use of fish protein

concentrate (FPC) to upgrade the nutritional quality (Protein

--.,Eff1aTici, Ration, PER) of saltine - e crackers. Fortification ___

, (

levels of only between 4 and 8 percent EPC increased the PER three-

fold or more, whereas higher fortification did not further improve

nutritional quality. Moreover, crackers fortified with the 4 to

0

8 percent FPC were as acceptable at unfbrtified crackers it-texture

and flavor.

a

3 21)
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Graham (83) evaluated a co -soy-wheit macaroni containing 21

percent prot The product va fed to malnourished Infants; the

researchers fouhd the protein digegtability to be close to that of

modified cow's milk; and the net protein utilization was approximately

75 percent of that of casein. In tests in Peru, Brazil, and the

southern Udited States, the prbduct was found to be highly acceptable.

In late 1972, the FDA (64) issued a regulation allowing

supermarkets to shelve "enriched macaroni products with fortified

protein." The regulation requires that the proportion of milled

-wheat be larger than the proportion of any other ingredient and that

the protein-content be not less than 20 percent by weight. The new

product must.be labeled "Enriched Whea Macaroni

Product --with Fortified Protein,!'gn the blank space must contain

the name of the type of flour or meal used, like "soy" or "corn."

Protein-fortified enriched macaronies have already been approved for

use as a meat alternate in the school lunch program. "These macaronies

must contain a minimum of 20 percent protein wiWiT PER equal to

95 percent of that of casein (Rosenfeld, 133)-and it is allowed to

satisfy up to one-hilt the minimum requirement for two ounces of cooked

meat and cheese.

Formulated -or "synthetic" foods. Advances in food technology

have made it pogsible to produce a variety of "new foods" which

frequently use as a base blended cereal grains, oil seeds, legume

roots, or tubers as sources of protein and energy. Examples are foods

resembling dairy products, fruit.juice, and meats in appearance,

tetture, flavor, and odor. The Food and Nutrition Board of the

330
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National Research Council (74) has stated that "the couposition of a

new or formulated food becomes especially important when an average

serving of the product it imitates or replaces contributes 5 percent

or more of the recommended daily allowance of any essential nutrient

or energy. The formulated food should contain on a' caloric basis

at least the variety and the amounts of important nutrients provided

by the food it replaces."

Some formulated products have been designed to replace the major

pAt of a meal. Such products according to the Food and Nutrition

Boaid (74) "should provide for those essential nutrients for which RDA

allowances have not been established, 25 to 50 percent of the estimated

requir4ment. Caloric value of such products depends upon recommended

use."

Baker et al. (45) have summarized the market penetration. by

substitute and "synthetic" foods. For example, substitutes for dairy

products abound. Margarine accounts for more than two-thirds of the
4

table spread market; nondairy coffee whiteners comprise,about'35

percedi of the light cream market; and substitute toppings have more

than half the whipped topping market.- Total sales of filled milk11,

amount to only a fraction of one percent of United States sales of
.

fluid whole milk, but Baker's group predicts that these sub-stitutes

will increase their market share as more acceptable products are

developed.

Formulated substitutes for citrus juices are ayailablein cans,

bottles, and cartons in liquid,' frozen, or powdered form. These

produces now account firr about tl percent of the 600-million-gallon
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retail citrus beverage market (45).

( *

Adverse publicity over animal tat in the diet and the lower cost

of vegetable protein compared to meat protein have provided a genuine

incentive to develop protein foods to replace meat (45). Soybean

protein increasingly substitutes for me t. Some soy products are

used as partial substitues of "meat extenders," while ether products

are formulated to replace meat as meat analogs. The extenders are

more widely used probably because other plant products like Oatmeal

and bread crumbs have traditionally been used to extend meat in

nu4erous recipes: meat "extension," in other words, is already a

familiar technique.

Some institutions cing fixed budgets are using soy-based meat

sastitutes-becadte they-reddte the cost.of meals.. In 1971, the

Department of Agriculture allowed thp use of textured vegetable protein

(soy protein is used most widely) as a meat extender in the school

lunch program. Hekman (89) has reviewed the specifications set up by
.

"-\ USDA for this use of textured vegetable protein: The vegetable protein

product can be prepared and served in combination with ground or diced

meat in the form of meat patties, meat loaves or meat stews, or in

similar foods made with poultry or fish. The ratio of 30 parts

hydrated vegetable protein (with a moisture content of from 60 to 65

percent) to 70 parts uncooked meat, poultry, or fish has been established.

The textured vegetable protein product can be made from food grade oil

seed or cereal flours or can be derived from protein concentrate or

isolates. The protein efficiency ratio (PER) of the textured

vegetable protein cannst be less than 1.8 on the basis of PER = 2.5

. 332
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for casein. The PER of a meat-textured vegetable protein combination

can not be less than 2.5

The extensive use of textured vegetable protein products in

school lungh occasions some caution. Murphy (123) points out that the
.

vegetable protein products 'e aeeording to the school lunch

specifications are inferior to poultry, fish, milk, and eggs in

nutrient quality, and "They do not have the same ideal balance of

essential, amino acids; they do not have all:of the minerals and other

micronutrients; and they do not.have the same level of nutrient

availability." Murphy calls textured protein products "satisfactory

protein supplements" but,"not adequate substitutes for meat, fish,

,poultry or eggs in the School lunch programs."

Clausi (57) has summarized the technological problems that the

food industry faces in formulation and nutritional modification of
-

food in the following five questions:

(a) Where will we obtain the new knowledge we need on .

micronutrients and trace substances?
411

(b) Where will we -find the,low-cost sources ofprotein'that
have a wide range of functional characteristics and a
high nutritional rating?

(c) How soon willye solve the problems of taste, product
performance, processing, and so on, that some.nutrients
are currently giving us?

(d) How will we solve theproblem of storage life of
nutritionally modifiedproductp and the variability of
natural sources? Old data will not necessarily apply.

(e) How wi 1 we make sure that the nutrients we put into
mo foods are biologically active when they are
consumed?
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Central Commissaries and Contract Service

Central commissaries. A type of system-which-is currently

finding increasing use in mass feeding programs is the central.

commissary. According to O'Hara et al. (128) the central commissary

consists of a'"central food storage faCility and a food manufacturing

plant which provides food in various states of preparation for

service at satellite locations," Usually the-central commissary is

physically removed from the location served so that a certain time

exists between preparation and service. This time gap necessitates

the preservation of cooked foods either by chilling or freezing, the

transportation of them-to serving locations; or reheating. The

distance between the commissary and satellite location may vary from

a few to almost a hundred miles. The central commissary approach is

presently in use in-many school lunch programs, institutions, and

restaurants. .t,

Contract service. In recent years increasing numbers of

institutions and restaurants have contracted with outside commercial

firms for food service, and in 1970 the decision was made by the U.S.

Department of Agriculture to allow schools to contract food service

without losing federal subsidies.

Three types of contract services have been described Uri:.

1. The operating contract- -In this type the management

company: sends its own personnel into., a school system's

kitchen and ckfeteria to run them. In a few cases, only

ement sl.;kLiisicin is furnished bythe contractor:-
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2, The preplated food system--Inthis type frozen, preplated

meals are furnished by the food manufacturer. +hese are

hefted and served by school personnel who are also' responsible

for milk, desiert, and other extras.

3. The prepackaged food system--In this type the meals are

assembled at a central kitchen with all necessary hot and

cold menu items included. Children are usually served by

school personnel. Such a system is the same as the central

commissary with the commissary being owned and operated by a

commercial firm.

Effect of central commissary and/or contract service on the

nutritional quality of meals. In most cases, food prepared by contract

or in central commissaries is subjected to a preservation period and

reheating step. But this is not the case with "on site" prepared food.

Sufficient tesearch has not yet been done to assess the effect of this

type of handling on the final nutritive quality of food. But Miskimin

et al. (122) calculated the nutritive value of 156 frozen preplated

Type A school lunches furnished by three nationally known companies.

They found that the calculated levels of calcium, calories, thiamin ,

and iron would not assure the expected one-third RDA levels. The

authors express the belief that these results derived from values in

Handbook No. 8 probably overestimate the nutrient values that would

actually be found by chemical analysis.

Studies Which involved analytical determinations of the nutritive

value of commissary type meals are limited. These were reviewed in

Section Two'.of this report, and they should constitute research of a

high priority.
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Nutrient Labeling Regulations and Initial Reactions to Them

Introduction

One of the major recommendations that emerged from the 1969 White

House Conference on Food, Nutrition and Health was that nutritional

labeling be included with food products. An ad hoc nutritional

labeling advisory committee composed of nutrition." experts, educators,

and representatives of consumer groups, government, and industry began

work in early 1970 to devise an easy-to-understand nutritional labeling

system. The Journal of Home Economics (17) reviewed the pilot studies

that were conducted on the three alternative forMits derived for

conveying the'amounts of nutrients provided by a serving of a

particular food. These included

1. Numerically, by percent or unit;

2. Verbally, through use of adjectives; and

3. Pictorially, through use of stars, circles, or other symbols.

Five large food chains cooperated with the FDA by introdUcing

experimental nutritional labeling in their stores. They were the

Consumer Cooperative of Berkeley, Inc.; First National Stores; Giant

Food, Inc.; the Kroger Company; and Jewel Food Stores.

Nutrient Labeling Regulations

In January of 1973 the FDA published the first phase of a

comprehensive program to regulate labeling in.regard to nutrient

content of foOd in The Federal Register (72). The second and third

phases were published in the March 14 and August 2 issues of the 1973

Federal Register. Excellent summaries of all three phases of this

program have been published in Nutrition Reviec48 (28, 29, 30).
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Adcording to FDA the new program is "designed to provide the

American consumer with spedific and meaningful new information on

identity, quality and nutritional value of a wide variety of general

and special foods available in the nation's marketplace."/

FDA Commissioner Charles C. Edward said that the actions will

result in "the most significant change in food labeling practices

since food labeling began,"-and that the regulations "will put into -

practice virtually all of the labeling recommendations of the White

House Conference on Food, Nutrition, and Health." This labeling

program includes regulations governing when and how nutritional

labeling is to be used, a uniform format to be used on labels,

provision for the identification of the fat and cholesterol content

of food, stanilards for products sold as dietary vitamin and mineral

supplements, and new rules for the definition and labeling of imitation

and artificially flayored foods.

When shall nutrition labeling be used?. Nutritional labeling is

y.

voluntary for most foods, however if a product is fortified by the

addition of a nutrient, or if a nutritional claim is madeor nutrition

information given
f
in its labeling or advertising, that product must .

have full nutrition labeling. Any reference to the protein, fat,

carbohydrate, calories, vitamin, or'Imineral content of a product, or

any statement concerning the use of that produc n dieting will

trigger full nutrition labeling. A food cannot b called a "significant

source" of a nutrient unless that nutrient is present inhe food at

a level equal to or in-excess of 10 percent of the US-RDA per

serving. Furthermore, no claim of nutritional superioyily to another
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food may be made unless the food, contains 10 percent more of the

US-RDA . of the claimed.nutrient per serving. Statements concerning

the cholesterol or sodium content of a food will be permitted without .r

invoking full nutritional labeling.

The regulation specifically sets forth five prohibitions in

regard to claims that can be made about food. Claims cannot be made

1. That a food, because of the presence or absence of

certain dietary properties, is adequate or effective

in the prevention, cure, mitigation, or treatment of

any disease or symptom.,

2. That a diet, of ordinary foods cannot supply adequate

amounts of nutrients.

3. That the lack of optimum nutritive quality of a food, by

reason of the soil on which that food is grown, is or

may be responsible for an inadequacy or deficiency in

the quality of the daily diet.

4. That the storage, transportation, processing, or cooking

of a food is or may be responsible for an inadequacy or

deficiency in the quality of diets.

5. That the food has dietary properties when such properties

are of no significant value or need in human nutrition.

6. That a natural vitamin in a food is superior to an added

or synthetic vitamin, or [that there is a difference]

between vitamins naturally present and those [that are]

added.

338 F
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All labeling ordered after December 31, 1973, and all products

shipped dfter December 31, 1974, shall be in compliance with these

new regulations.

How shall nutritional information be presented? Levels of

vitamins and minerals wilEbe listed as a percentage of the newly

established "U.S. Recommended Daily Allowance" (US-RDA) which replaces

the previously used Minimal Daily Requirements (MDR -). The US-RDA

values were derived from the highest value for each nutrient given in

the National Academy of Science-National Research Council tables for

males and nonpregnant, nonlactating females, four or more years of age

except for calcium, phosphorous, biotin, pantothenic acid, copper,

and zinc. The US-RDA for calcium and phosphorus (both one-gram) are

not the highest values in the tAs7NRc tables (both 1.4 grams) because

of their physical bulk and solubility, the wide variability in

requirements depending on age, the human requirements of one gram

generally accepted in the U.S., and the lower values generally

advocated by international nutrition groups. The US-RDA values for

biotin, pantothenic acid, copper, and zinc had not been tabulated when

the nutrient labeling regulations were being drawn up, however, all

these are recognized as essential in human nutrition so US-RDA-values'

were esthblished so that these could be included in -nutritional

information on labels. The US-RDA for vitamins and minerals are

shown in Table 1.

A value of 45 grams was selected as the US-RDA for proteih

having a p tein efficiency ratio (PER) value equal to or greater

than that of casein. A value of 65 grams of total protein was set

33;1
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TABLE 1

UNITED STATES REeOMMENDED DAILY ALLOWANCES

INFANTS AND PREGNANT OR
VITAMIN OR UNIT OF CHILDREN LACTATING
MINERAL MEASUREMENT UNDER 4 ADULTS WOMEN

Vitamin A IU 2,500 5,000 8,000

Vitaniin D IU , 400 400 400

Vitamin E IU 10 30 30

Vitamin C mg. 40 60 60
......- .

folic acid 'mg. 0.2 0.4 '0.8
c

thiamin mg. 0.7 s 1,5 .1.7

riboflavin mg. 0.8 1.7 2.0

niacin mg. 9.0 20 20

Vitamin B
6

mg. 0.7 2.0 2.5
v

Vitamin B
12

mc. 3. 6._ 8.

biotin 0.15 0.3 0.3

5.0 10 10

calcium gm. 0.8 1.0 1.3

mg.

pantothenic acid mg.

phosphorous gm. 0.8 1.0 1.3

iodine mc. 70 150 150

iron mg. 10 18 18

magnesium mg. 200 400 450

*copper mg. 1.0 2.0 2.0 '-

zinc 8.0 15 15

3,10,
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,,.
.

,

as the US-RDA for protein, having a PER value less than that of casein.,,

Total protein having a PER value less than 20 percent of that of

casein cannot be stated on the label in terms of percent US-RDA; it

must be designated as "not a significant s urce of protein."

iThe standard format shown in Table 2 Ls required in its entirety13\

whenever nutritional labeling is used.

TABLE 2

Nutrition Information

Serving Size

Servings per container
Caloric content
Protein content in grams
Carbohydrate content in grams
Fat content in grams

Percentage of U.S. Recommended Daily'
4llowances (US-RDArof protein, vitamins.
and minerals

Protein
Vitamin A
Vitamin C
Thiamin
Riboflavin
Niacin

Calcium
Iron

A listing of all seven of the vitamins and minerals shown in

Table 2 must be included if the food.contains 2 percent or more of

the US-RDA for these vitamins'and minerals. However, if a food

contains less than 2'percent of the US-RDA' for four or more of these

seven nutrients, the manufacturer may choose to list only those present
*

at more than 2 percent of the'US-RDA with -an appropriate disclaimer

for the nutrients not listed.

341 -Sr
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An example of a label bearingsuch'a disclaimer is shown in

Table 3. If a product contains more than 2 perOent of vitamins

and minerals other than the major seven listed in Table 2, the

manufacturetihas the option of also including these,ofher vitamins

-t
and minerals-lp the label of the product.

If a food is combined with another ingredient before

and directions for such combinations are provided, nutrient content

for the final combination they also be listed. An example of such

a label is also shown in Table 3.

Labeling for cholesterol, fat and fatty acids. The need for

information concerning the cholesterol, fat, and fatty acid composition

of food was considered in light of the relationship these may have to

coronary heart disease. Regulations will permit

A statement on the label of the cholesterol content in

milligrams per serving

2. A list on the label of the amounts of polyunsaturated fatty=

acids; saturated fatty acids, and other fatty acids in

grams per serving; and

3. A statement on the-label concerning the total fat content

as a precentage of the calories in the food.

If any of this information is provided, the label must also

include this statement:

Information on fat and/or cholesterol content is provided for

individuals who, con the advice of a physician, are modifying their

total dietary intake of fat and/or cholesterol.

1
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TABLE 3

Examples of Labels

Label 'bearing a disclaither Label showing nutrient
content after the food

' has been combined with
another ingredient

Nutrition Information

serving -size = 1 oz.,
servings per container = 10

Caloric content 100
Protein content 24 grams

Garb ra content 5 grams

Fat content 1 gram

Pexcentage of US 'Recommended
Daily Allowances (US-RDA)*
of protein, vitamins, and

minerals

Protein 3

<

Thiamine 5

Niacin 5

Iron 2

*
Cdntains less than 2%
of,US-RDA of Vitamin A,
Vitamin C, ribaflavia
and calcium

tuition Information

serving size: One ounce
(1 cup) of Zest cereal
and in combination with
1/2 cup Vitamin a forti-
fied whole milk

34 )

Servings per container: l&

Zest Cereal

with 1/2 cup
1 oz. whole milk

Calories 110 190
Prdtein 2 gm 6 gm
Carbohydrate 24'gm 29 gm
Fat 0 gm 4 gm

Percentage of TR. Recommended
Dietary Allowance (US-RDA)

Protein 2 10
Vitamin A 20 20
Vitamin C 20 20,

Thiamin -20 20
Riboflavin 20 35
Niacin 20 20
Calcium 5 20
Iron 10 10
Vitamin D 10 25

-4-
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However, no label may contain a claim suggesting that the product will

prevent, mitigate, or cure heart or artery disease or any attendant

condition.

Dietary/supplements and foods for special dietary use. Now

included as dietary supplments are

(a) any vitamin and /or mineral prepared as tablets, capsules,

or liquid that contains'from 50 to 150 percent of the

US-RDA per dose. (In the case of vitamin A and D, the

range is 50 to 100 percent of the US-RDA) and

(b) any physical form of conventional foods to which any

mineral or vitamin has been added to the level'of

50 percent -or more of the US-RDA per serving of that

nutrient.

A food that falls in the category of a dietary supplement must comply

both with provisions established for dietary supplements and-with

nutritional labeling requirements. The label must bear the common

name of the product plus a statement of the group (infants, children,

adults, or pregnant/lactating women) for which it is intended. The

list of the nutrients must also be included on the label along with

the percentage of the US-RDA and the natural chemical form of each

nutrie= present. If the product is subject to deterioration, an

expiration date must be_given.

t

Excluded from the category of dietary sppplemeits are

1. Foods, with-a Compbeition defined by-other- statutes

or regulations;

2. Any food represented for use as the sole item of a meal

a
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If or of .the diet;

- 3. Foolis used under medical supervision;'

4. FabriCited or conventional iocid to which nutrients are added

to a leVel (4 less than50 percent of the US-RDA per

serving;

5. agricultural commodities; and

6. Foods with nutrients restored to preprocessing levels or

added so tht they are net nutritionally inferior to the

` 'food for which it sulzetltutga_And_rtagmbles.

Foods meant for 'special dietary use" refer to those which are

meant.to be used in one or more of the following wayi:

1. To supply a special dietary need that exists by reason

of a physical, physiological, or other condition su h as

convalescence, pregnancy, lactation, allergic hypers sitivity,

-diabetes; or a need to control sodium, intake;

2. To supply a vitamin, mineral, Ordietary property to

supplement the diet, except for foods for which nutrition

labeling is used; or

3. To supply a special dietary need by reason of being a food

for use as the sole item of the diet.

It,is clear then that these regulations draw a clew distinction

between ordinary foods and special dietary food meant for diet

supplementation. In general, if a food contains less than 50-percent

of the US-RDA it is an ordinary food. If it contains from 50 to

150 percent of the US-RDA , it is a dietary supplement. Further

regulations,have been established 'which specify that foods to which
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nutrients have been added to exceed 150 percent of the US-RDA's must be

labeled and marketed a

Compliance wii tatements. Nutrients in food are divided

generally into two classes for compliance purposes:
1P

cos I--Added nutrients in fortified or fabricated flits,

Class IINaturally occuring (indigenous) nutrients.

The nutrient content of Class I foods must be at least equal

to the value of the nutrients declared on the label, whereas, the

nutrient content of Class II foods must be equal to at least 80 percent

of the declared Value. In the case of calories and fats, the product

values cannot be more than 20 percent above the value appearing on the

label.

New regulations for the definition and identification of

imitation foods and'o4 flavorings and spices. The White House

Conference on Food, utrition and Health recommended that "oversimplifi-

cation and inae terms such as 'imitation' should,be abandoned

as uniniprmative to the public-" In response to this, a regulation now

requires the use of "imitation" only when a food is nutritionally

inferior to the imitated food product. Nutritional inferiority is

defined by the FDA as any reduction in the content of an essential

nutrient that is present in the food resembled at.a level of 2 percent

or more of the US-RDA per serving. RedUction in caloric or fat

content does not constitute nutritional inferiority. A product which

is similar to an established food and at least nutritionally equivalent

to that.product mast bekr a nev; common or usual name or an appropriately

descriptive term, and it must comply with nutritional labeling

45r-'
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regulations. The first standards of identity under the "Imitation

Foods" regulation are being established for two frozen desserts that

will be sold under the name "mellorine" and "parevine" with no

reference on the label to either "ice cream" or "imitation."

The purpose of the new regulation on food flavorings_and spices

is to clarify FDA's policy and to develop a labeling pattern for

flavorings in food that will provide consumers with clear, consistent

information. This will be accomplished by establishing two major

classes of flavored foods. Foods containing any amount of artificial

flavor shall be labeled with the name of the f6;-a, accompanied by the

common or unusual name of\the characterizing flavor preceded by-the

words "artificial" or "artificially flavored." The other class of

foods consists of those that contain no artificial flavor,.and the name

of those foods shall be accompanied only by the common or-usual-name of

the characterizing flavor. This new provision applies to all products

including standardized foods.

Guidelines for "frozen 'dinners" or "heat and serve main dishes"

and non-carbonated beverage products which contain no fruit or

vegetable juice. The new regulations which serve as guidelines for

the composition of "frozen dinners" state that these dinners

a. shall contain at least three components, one of which

trr

shall be a significant source pf protein and each_Of

which shall bonsist%of oner,Ors re-oUthenfollowing:

meat, poultry, fish, cheese, a gs, vegetables, fruit,

potatoes, rice, or other cere 1-based products other

than bread'or rolls. The product may, however, contain

34, e
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other servings of food (like soup, bread or'rolls, a

beverage, or dessert).

b. shall be labeled with "frozen heat and serve dinner,"

except that the name of the predominant characterizing

ingredienrmay immediately precede the word "dinner"

(as in "frozen chicken dinner"). The words "heat and

serve" are optional as is-the word "frozen" provided
N

that the words "keep frozen" or the equivalent Are

used in a prominent'place on the package. The_label

must also accurately list the other ingredienti included

in the dinner in order of descending predominance by

*
weight. If a vignette appears on the packageidepicting

foods which are not included, the label must tear.a

64,
prominent statement that such servings are not:present.

Nutritional quality guidelines for such dinners have been

established as shown in Table 4u but compliance with these nutritional

guidelines is not required of those products using the name. "frozen"

or "heat and serve" dinners. Those products that do meet such

guidelines--and only thoseLmay bear the statement "This product

provides nutrients in amounts appropriate for this class of food

as determined by the United States Government."

348
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Nutrient

TABLE 4

Minimum Levels of Nutrients for

Frozen "Heat and Serve" Dinners

,,For Each 100 Calories
(kcal) of the Total For the Total

Components ,_Components

Protein, grams . 4.6 ' 16
Vitamin A, IU 150 520
Thiamin,,mg . .05 .2

Riboflavin, mg .06 .2

Pantothenic Acid, mg .32 1.1
Vitamin B6, mg .15 .5

Vitamin B12, mcg .33 1.1
Iron, mg .62 2.2

"Heat and Serve" main dishes are classified as convenience

products that offer some ingredients needed for the main dish but

require that some important, characterizing ingredients be added.

The regulations regarding these products are meant tc, avoid confusing ,

the consumer- -that is to make it clear that the4ain i gr ient is not

in the package. The label of these products must include the common

or usual name of each important component in descending order of

predominance by weight, and informative statement identifying the food

to be prepared, and a statement lisigpg the additional ingredients that

must be added. If any vignette on the package shows food not included,

a statement must appear specifying that the food shown is not contained

in the package.
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Non-carbonated beverage products which contain no fruit or vegetable

juice include dehydrated or liowdere& items. They must bear a

descriptive name and a statemint of lack of juice if the label color,

or flavor of such beverages represents, suggests, or implies that any

fruit or vegetable may be present.

Proposed labeling regulations for restructured foods. These

proposed regulations would establish distinctive common or usual names

fpr certain packaged foods that 'appear to be traditional foods but

are manufactured by a new Wocess. Examples of such foods are-"onion

rings" made from fresh chopped onions that have been pressed into the

shape of a ring or "potato chips" made from dehydrated pOtatoes formed

into the shape of potato chips. Under the proposal the following

names would be established for the various restructured foods:

a. "Onion Rings Made from Diced Onions'

b, "Fish Sticks (or portions) Made from Minced Fish"

c. "Fried Clams Made from Minced Clams"

d. "Breaded Shrimp Sticks (or cutlets) Made from Minced

Shrimp"

e. ''"Potato Chips Made from-Dehydrated Potatoes."

These names would have to appear on the package labels.

Reactions to Nutritional Labeling

During the period when the nutritive labeling regulations were

being established Ogden C. Johnson, Director of the FDA's Division

of Nutrition (180), stated that

Nutrition labeling provides a standardized means of
marketing one of-the most valuable -asisects-o-f-gron-r7
products--their nutrition qualities--to the _consumer.
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It also provides a way of showing the consumer that industry
is interested in providing the services they want. . . .

Implicit in this opportunity is a challenge--to motivate
the consumer to become educated enough to read and appreciate
nutritive properties. There is also an explicit challenge
in this opportunity--to provide meaningful, accurate data to
the consumer.

The extent to which these opportunities and challenges are realized

will depend upon the reaction of the consumer and food industry'to

nutrition labeling. Will the consumer use the information? Will it

affect his selection of food? Will the industry see the regulations

as opportunities rather than restrictions? It is far too early to

answer these questions with any certainty. A few surveys of consumer

reaction to nutrition labeling were conducted, along with various pilot

studies of the labeling program. Some reaction from the food industry

has been reported, and these surveys and reports serve as an initial

assessment of consumer and industry reaction to nutritional labeling.

But thorough assessment can be obtained only after the program has

been fully implemented.

Consumer reaction. The Consumer Research Institute (151) was

involved in several research projects on the nutrient labeling of foods

for three years (1969-1972), and much of its research was coordinated

with the Food and Drug Administration. Results of a CRI 1969 survey

of 2,186 women revealed that 64.6 percent occasionally lookedrfor

1 nutritional information on packaged food products. Those who look

for such information are more apt to be white, educated, affluent

segments of the society living in suburban or metropolitan areas. The

consumers' order of interest priorities in ingredient information was

fou0 to be first, vitamins and minerals; second, calories; and third,
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prqteins, fats and carbohydrates.

CRI also conducted an experiment in which the food purchases of

923 families were carefully recorded for a four-week petiod during

which no nutrient information was available followed by an eight-week

test period during which nutrient information was provided.. The

results of this experiment were encouraging. More nutritious products

were purchased after the consumers were exposed to nutrition information.

However, these consumers belonged to the middle and upper socio-

economic levels and considerable effort had been made to motivate them

to use nutrient information.

A.research team headed by R. J. Lenahan at Cornell University

(111) reported on a survey conducted among 2,195 men and women aged

18 years and older during the period of March 15 through April 8, 1972.

This group comprised a statistically representative sample of the U.S

population based on government census data. Results showed that 58

percent favored'using nutritional labeling to some extent. However,

actual use of the labels was low--about 10 percent of all the

respondents used the information, but the use increased with the length

of time the program was in effect.

The number of persons in the 18 to 49 age groups who said that

they would use the_labeli 'extensively was significantly larger than

the number of respondents in the. group 60 years or older who gave

this response. Education was directly related to the number -of persons

who said that they would use the labels; as the amount of education

increased, indications of potential use increased. Finally, Gkie number

of persons who said they would use the labels was significantly larger

. 352
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among the white, than among the non-white respondents.

Respondents were asked about the amount of money they would be

willing to pay for nutrition information since the cost of such

labeling information will undoubtedly be passed on to the consumer.

The younger, more highly educated were the most willing to pay for

the Information. Based on a $25.00 grocery bill, 51 percent of the

respondents were not willing to pay; 27 percent were willing to pay

an insignificant amount (3 cents or less); 13 percent were willing to

pay moderatelr (4 to 10 cents); and 4 percent were willing to pay

more than 10 cents for the nutritional labels.

The recognition of nonuse benefits of nutrition labeling was

widespread. In response to a "nonleading" question, 30 percent of

those interviewed said that consumers would benefit even if they did

not use the labels. In answering a leading question concerning nonuse

benefits, 85 percent agreed with, statements concerning such benefits.

The three statements most often chosen follow:

1. The public would learn more about nutrition,

2. Food manufacturers would tend to make their products

more nutritious, and

3., Consumers would get better value for their food dollars.

Various promotional, programs were found to make consumers

more aware of the nutrition labels, but they did not increase the use

or understanding of the labels. These-two parameters, understanding

and use, however, increased as the program ran. The results indicate

that'exposure over time and promotional intensity have complementary

results.

r
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In a test conducted in June and July of 1972 in two urban areas

of New Jersey, Babcock and Murphy (44) found that 84 percent-of the

shoppers were interested in having some nutritional information on

labels of all foods, but 41 percent said that the FDA labels were

confusing. (The addition of FDA labels increased.the sales -of more

nutritious items only 3 percent during the test period.)

Evaluation of nutritional labeling was carried out as a part of

the Spring 1972 Consumer Preference Panels, dponsored by the Marketing

Information for Consumer Program of the Cooperative Extension. Service

at Michigan State University (185). In summarizing the findings of

thwevaluation, Mary D. Zehner stated,

e

No system of nutritional labeling is oing to be
understood by a majority of the consumer unlesd there
is an extensive educational program to support it.
Consumer programs much simpler to understand than
nutritional labeling, such as unit pricing and open
dating of foods, are only being used on a limited basis,
even after promotional programs. But, like open dating
and unit pricing of foods, consumers appear to want
nutritional labeling. Research studies indicate that .

understanding and use of nutritional labeling will increase
as people become aware of it.. However for consumers to
get the maximum amount of benefit, they must be willing
to take'the time to study and understand not only the
label, but other nutritional information available to
them.

Nutritional labeling as it is presently proposed will
not meet the expectations of many consumers. It would
appear rom the comments and observations that nutritional

-labeling'means different things to different people. The
program is more detailed than many panelists visualized it.
I would estimate close to one-quarter of the panelists
who indicated interest in nutritional labeling are
primarily or exclugively interested in simply a listing
of calories.

Educational programs..need to be developed which will
familiarize consumers with nutritional labeling--what it is,
what it does not include, and how it can be used in planning
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nutritionally balanced meals and snacks,-'Nutritional,
labeling can be a useful aid to all shoppers"Oen if .,4' -

they are not on a special diet or feel they ufiderstand
the basics of nutrition. An awareness' of the' nutrient
content of some of the newer combination foods,and
fabricated foods can be helpful in meal planning and,ih
stretching the food dollar. Also npecial attention
should be directedat an exploration of grams, cbmplete
and incomplete proteins, and recommended dietai#
allowances versus minimum daily requirements. These
areas need clarification as a part of the overall
education program if consumers, are to effectively use
nutritional labeling once it is available.

Food indust reaction. Dr. Ira I. Somers,- Executive-Vice

President of the National Canners Association (150) has Rointed.out

that nutritional labeling has created more'intetest than any of the

labeling proposals from%the government, COngreek, consumers; or trade

industry'. Of immediate concern to the fodd industry is the question

of what to put on labels in terms of.nuttient Values. Furthermore,

6 :1)

O
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the industry considers the compliance regulation "too restrictiv when

it calls for each individual unit in the lot to bear a nutrient level

at least 80 percent of the declared value. To do thii is totally

unrealistic for many products, and will create serious problems."

Dr. Somers asked the questions "What is 'accuracy'? Would a

statement of the average amount of the nutrient the consumer receives

over a reasonable period of time be considered accurate labeling? Or,

must the nutrient content be grossly understated so that most packages

exceed the declaration as suggested by the proposal?" As an

illustration of the problem, Dr. Somers prOvided the following examples:

The National Canners Association laboratories have
shown that the Vitamin C content of 130 samples o&tomato
juice from the 1969'packmay vary from 1.8 to 45.5 mg per
6-ounce can. This is an average of 24.1 mg per can or
40 percent of the RDA. However, the content that can be
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declared on the label # only 2.2 mg or 5 percent of the' RDA
if the appropriate statistical adjustment is made to
guarantee that each can will contain 80 percent of that
declared on the label.

It Was,pointed out that some of the low values could
be the result of poor manufacturing practices which should
be corrected but even so, considerable variations occur as
a result of conditions beyond-the control of the manufacturer.
Examples of such variations include seasonal, genetic
d!ifferinces,.or whether a plant is grown under shady or
sunny conditions.

Dr. Somers concluded by calling into question the objective of

nutrient labeling.
t,

What is the real objective of nutrient labeling? Th
its broadest aspect its primary value will be as an
educational effort designed to,provide sound information
on the nutritive properties of foods. It seems to us that
this objective would be more adequately met by declaring
the average values of the nutrients contained in the
product at the time it is made available to the consumer.
We do not believe that industry would be properly informing
consumers of the nutritive properties of food if it had to
grossly understate their nutrient content, anyi'more than
they would be properly informing consumers by making
exaggerated claims.

A report in Consumers' Research Magazine (41) iplicates that

the far-reaching nutrition labeling regulations which hold food

processors responsible for the accuracy of the declaration on the

label have brought adverse criticism from a wide variety of sources.

The United Fresh Fruit and Vegetable Association, together with

Sunkist Growers of California are reported by Consumer Research Magazine.

to be taking legal steps to seek modification of the labeling

regulations, which are asserted to be so restrictive, that growers

and distributors of fresh fruits and vegetables will be hampered-in
',-

advertising established nutritional value of their particular products.

The United Fresh Fruit and'Vegetable ASsociation claims that an
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source of vitamin C unless a complete nutritional analysis is

provided in the form prescribed by FDA and to a degree of accuracy

almost impossible to achieve, owing to well-known v ,ariations in the

vitamin value of natural produce. This same group claims that the

provision of analytical data on the'exact content of individual

lots of raw, unprocessed agricultural products would be difficult

and almost prohibitively expensiTe.

Some manufacturers believe that the new labeling regulations

would boost the retail price of foods and the Cohsumer Research

report pointed out that this would certainly be true at first,

although the overhead of the cost of labeling would probably be

absorbed in the course of time. Neil Mermelstein (121), associate

editor of Food Technology Journal (121) quoted Dr. Virgil 0. Wodicka,

Director of the FDA's Bureau of Foods, on the question of the cost

of nutrition labeling,

This is another form of the traditional question,
'How high is up?' How much effort it takes to get
there depends on where you start. Joining this club
may have a rather substantial initiation fee, but°
the'dues are not bad. After you know something about /..,"

the nutritive value of your product, and its
variability, and what affects it, the rest of it is C\

quite manageable from a cost. standpoint, and I'd say )

would be less than a cent a case.

1.
A',-number of independent laboratorie; perform analytical services

-.':,7.,gotjood companies. A ,survey. (121) of these, laboratories revealed

th#;,thicost of determining the content of the nutrients which must

iit4;11:04ed..tn the standard nutrient format ranges from $150 to $179

1. A- si
Aper7, samplt. sample consists of "12 sub-samples -(consumer units),

-st

:7>
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taken one from each of 12 different randomly chosen shipping. cases, to

be representative of a lot." Of course many large companies may

already be 00ipped for nutrient analysis but many smaller companies

probably are not.

Business Week (9) reported in March of 1973 that the-Del Monte

Corporation was about to start labeling the nutritional content of

34'major products that make up more than half of the company's

canned food volume. Before the 1974 packing season gets under way,

Del Monte plans to have 120 basic items relabeled. Business Week

further states that "though most of FDA's new 12-part standards are

\Nr.c)luntary, consumer-,pressures and competition are almost certain to

make them mandatory. As one leading food industry member puts it:

'We are entering the era of the marketing of nutrition.'",,

Thl.ee' Areas for'.Ftiture iResearch

1. High priority should be given to determination of the final nutrient

value of foods subjected to the - various preparation and holding

methods used in commissary food service systems. Some of-the

practices may produce foods of a higher nutritiveluality than

those produced by conventional methods in which 'food is held on

steam tables for long periods.

2. The industry should develop large files of standardized- recipes

coded according to nutrient content if the Nutrient Standard Menu
Y4

methods are to be used successfully. Further study is needed to

ditermine whether menus, developed by the nutrient stiviplaltd4

metho4 have acceptable palatability.
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3. The inclusioni of nutrient information on menus or in fast food

1--.'crestaurants may be desirable. Pilot studies could ertain

the feasibility of this practice and whether patrons would

understand and use the information enough to justify the

practice.

\

t
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Nutrition' as it Affects

And Will Affect Food Service:

An Annotated Bibliography

1. Ahlstrom, Antti and Leena Rasanen. "Review of Food
Grouping Systems in Nutrition Education."
Journal of Nutrition Education, 5 (January-March,
1973), pp. 13-17.

This article compares the food grouping systems
of 47 different countries and concludes that for
food groups to be a successful tool in nutrition
education, local nutritional problems, avail-
ability of foods, andjood habits must be taken
into account. The increase in processed food-and
convenience food product use suggests that perhaps
the entire grouping system should be re-evaluated.

2 _.____James Albrecht. "What About Chemicals in Food?" Fast
Food, 71 (March, 1972), pp: 14, 18,, 23.

Albrecht offers questions and answers about
chemical processing's effect on nutrition, the
importance of food chemicals, synthetic vitamins,
the origin of'food chemical additives, safety of

e-additives, cost and time in developing safe food
additives, and the future of chemical food process-
ingl.

ree.4
3. R. B. Alfin-Slater. "Communicating With the Consumer:

Basic Research on Nutrition and Safety; Special
Report: Part III." Food Product ,Develonment, 6
(August and September, 1972): pp. 66-68.

This article discuises the synthetic food
additives which manufacturers ins t are necessary
to supply the public with the onvenience foods
they demand, and which consumer groups feel are
unsafe, hazardous, and insufficiently tested. The
author describes various studies done in this area.
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4. Anon. "Buyer's Bulletin." Institutions, 64, (April,
1969), p. 16.

Two new ready-to-serve, individually packed,
low-sodium soups have been introduced by the Camp-
bell Soup Company, adding to the four other low-
sodium soups already distributed by that company.

kr

5.- -Anon. "Buyer's Eulletin." Institutions, 66 (October,
1969), p. 226.

Diet orange and diet cherry gelati desserts,
salt-and sugar-free, are now available on the
market. They contain only one calorie per four-
ounce serving.

6. Anon. "Calorie Counter." Institutions 65 (Sept/ember,
1969), p. 130.

Products on the market designed to cut
calories include no-sugar soft drink mixes.,
condiment packets for special diets, non-dairy
coffee creamer, sugarless chewing gum, and diet
frozen entrees.

7. Anon. "Candor and Comment." American Restaurant.
Hospitality., 54 (January, 1970) p. 6.

Food items that look and taste like common
foods, but are nutritionally richer -- orange juice
without citric acid, eggs with little cholesterol,
potato products with less carbohydrate and more
protein -- -all receive consideration. Foods will
soon be especially designed for older people.

Anon. "Consumer And Food Industry Equally Responsible
for Poor Nutrition," Food Product Development, 6
(November, 1972), p. 11.

The blame for poor nutritional habits must rest,
in part, with the consumer and the kind of foods
which he demands on the market. Nutritional in-
AdeqUacysis caused by poverty, negative social,
cultural, and religious factors, lack of food
fortification, lack of nutrition education, and
lack of motivation for corr5ct eating.
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9. Anon. "Del Monte Living with New L4beling Rules."
Business'Week (February 3, 1973), pp. 42-45.

Business Week offers a description of Del
Monte's efforts to reorganize their production
and marketing approach to meet the challenges
of growth, spiraling Posts, declines, in profit-
ability, and the charging nature of the market.
As a part of the new approach, Del Monte will label
the nutritional cont nt of 34 major products that .

make up more than half of the company's canned-
food volume.

10. Anon. "Development Aids: Flavored, Colored Apple
Pieces .Offer Rout& of Distinction: School Lunch
Entree Formulations Offered." Food Product
Development, 5 (December/January, 1972), pp. 68-70.

These brief reports advertize two new food
items aimed at school lunches: "vacu-dry apple
nuggets and dices are processed apples colored
and flavored to imitate blueberries and raspberries;
"ultra-soy" is a TVP.

11. Anon. "Digesting the Alternatives." Nation's Schools,
88 (September, 1971), pp. 63-67.

Commercial food management firms are making
small inroads into school feeding programs,, main13,
in large urban school districts. The federal
government is expected to increate governmental
involvement in school food operations with the
passage of bills to provide free school lunch and
feeding for the *elderly.

12. Anon. "FDA Announces Nutritional Guidelines for Frozen
Dinners." Cornell Hotel and Restaurant Quarterly,
12 (February, 1972), p. 82.

Voluntary nutri -L71(1 guidelines for frozen
dinners were annotin ed December by the FDA.
Although the guidel s a strictly voluntary,
competitive pressur will robably encourage

1.0
articiRation. Guidelines are now being prepared

. . for swrproducr's, breakfast cereals, snack foods,
4.

and prepared entrees.
,
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13. Anon. "Frozen Food Packers Unde'r the Gun to Meet
Nutritional Labeling Deadline." Quick Frozen Foods,

,%35, (March, 1973), p. 18.

At the time of this article, frozen food pack-
ers only had 22 months to use up labels and packaging
that did not meet the new nutritional labeling -

regulations promulgated by the FDA. The principal
labeling iegulations applicable to frozen food
processors are enumerated in the article.

14. Anon. "How Can School Lunch Help 4 Million Hungry
Children?" Institutions, 65 (November, 1969),
pp. 159-174.

School food service is the natural approach to
answer urban hunger problems, but many children are
deprived of school lunch because of lack of kitchen
facilities. Programs are being introduced to get
around this problem. Financing feeding programs
is becoming increasingly difficult, due to in-
flation, and the fact that feeding staffs have
trouble keeping lunch prices (paid by the children)
down. Most funding money comes from federal
sources, and a bill has recently been, introduced
to try to improve school food service.

15. Anon. "Interstate'United Computerizes Hospital Food
Service." Fast Food, 70 (November, 1971), pp.
104, 108.

Interstate United has a computer that stores
all current recipes, food prices, and nutrient
elements that must be considered when preparing a
comprehensive hospital menu. Client hospitals have
remote typewriter terminals linked to the computer
by telephone. The major attributes of each food
are stored in the computer memory and incorporated
menu cycles are planned.

16. Anon. t'Is Eating Harmful to Health?" Institutions,
68 (1971), pp. 51-59.

Thi's is a short report of a series of inter-
views with food experts about the nutritional
habits of the American people.
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17. Anon. "Labels That Tell You Something." Journal of the
American -Home Economic Association, 64 (April, 1972),
pp. 28-33.

There are two major options available to
protect the nutritional status of consumers:
nutrient enrichment and nutrition education. The
results of several chain stores' efforts to develop
feasible nutrient labeling methods are discussed.
Studies performed to determine the level of usage
of the labeling demonstrated changes in purchase
patterns 'following the introduction of nutrient
labeling, as well as increase knowledge about
nutrients. It is believed that food chains and
manufacturers are willing to provide consumers with
nutrient information, perhaps the next major step
may be ingredient or consumer factor labeling.
Consumer interest and pressure is the factor which
will determine the presence or absence of voluntarily
nutrition information on food products.

18. Anon. "The Low-Cholesterol, Low-Fat, Low2tN.orie Menu,
Please." Fast Food, 72 (May, 1973), pp. 107, 252.

A major hotel chain is now offering low
cholesterol, fat.) and calorie meals. Its menus
arie based on substantial reductions or elimination
of meat fats, egg yolks, butter, and pan drippings
in cooking and baking. The object is not to change
people's eating habits, but to give them what they
want.

19. Anon. "Low-fat Hot Dogs." Institutions; 65 (December,
1969), p.-78.

Frankfurters with a maximum fat content of 20
percent, sausages with approximately 30 percent fat,
and luncheon meats with less than average amounts
of fat are available from John Morrell and Company.

20. Anon. "Menu Planners Guide." Fast Food, 70 (January,
1971), p. 26. \

General Mills now features a whole line of
Bontrae Foods--textured vegetable proteins. They
serve as economical, nutritious, convenient protein
foods and meat supplements.

384
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21. Anon. "Mini-Meals Mean Maxi Profit." Institutions, 66
(February, 1970), pp. 81-90.

Americans are changing their eating habits to
eat more often, ,but to eat less each time). About
13 percent of family income is spent on food, but
in families with a working wife, 30 percent more
is spent to "eat out." The higher percentage of
eating out means the restaurant industry will have
to take more responsibility for serving nutritious
meals and snacks.

22.. Anon. "More Fortified Foods or Updated Type A Menus."
Institutions, 64 (November, 1970), p. 41.

Thfi USDA is revising the Type A menu file to
utilize more fully the convenience foods that have
come on the market since the last revision.

23. Anon. "New Dimensions in Products." Institutions, 62
(February, 1968), p. 157.

Eggless custard, puddingS, and gelatins are all
available in a new line o,f dietetic dessprts. All
are sugar-free and low in sodium, calorfes, and fat.

24. Anon. "New Dimensions in . . . Products." Institutions,
63 (September, 1968), p. 152.

A flavor modifier that masks the aftertaste
of artificial flavors used in low-calorie foods and
beverages, as become available.

25. Anon. "The New Foods and the Markets That Need Them."
Food Service, 34 (April, 1972), pp. 20-28, 70.

Rapid groiwth of the food service market, rising
costs of food, and increased interest in nutrition
have laid the groundwork for product acceptance in
food service. New products available are spun and
textured soy pratein, as well as granular soy prote-
in concentrate products. Markets for the new foods
are school food service, hospitals and health care
facilities, government institutions, college and
university food services, and the fast food market.
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26. Anon. "News." Institutions, 72 (April, 1973), p. 72.
b.......,)

The National Advisory Council on Child
Nutrition recommends that school feeding programs
be made available to all children as soon as
possible. The Council also recommends increased
participation in child nutrition programs, the use
of school facilities for summer feeding programs,
and action to insure that new food products are
properly monitored.

27. Anon. "News." Institutions, 73 (September, 1973), p.
26.-

Advances in technology and a rising demand
for protein have resulted in the development of
minced fish and peanut flakes. The fish is stripped
from the bones by machine. It is as pure and
nutritious, yet more economical than whole fish.
Peanut flakes are easily flavored, are nutritionally
equivalent to soy, and are psychologically accept-
able.

28. Anon. "Nutrition Labeling." Nutrition Reviews, 31
(January, 1-973), pp. 36-39.

This article provides a description and ex-
:.'

planation of the FDA's new comprehensive labeling
program. Included are regulations concerning
nutrient and vitamin-mineral labeling according to
a uniform format, identification of fat and choles-
terol content, standards for products sold as
dietary supplements of vitamins and minerals, and
establishment of rules for the definition and
labeling of imitation and artificially flavored
foods. A general all-encompassing regulation is
stated which will govern labeling.

29.,' Anon. "Nutrition Labeling II." Nutrition Reviews, 31
(April, 1973), pp. 133-134.

This article presents a brief explanation of
.-the second phase of FDA's food. labeling program.
The new regulations state that the common name of
a food must inckude_a statement of the absence of
any, characterizing ingredient, and the need fot any
characterizing ingredient to be added by the con-
sumer. Specific standards for the composition and
labeling of frozen "heat and serve" dinners are

,....
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given. The nutritional quality guidelines proposal
delineates the minimum range of nutrient composition
for a given food group, thus protecting the con-
sumer against inadequate or excessive fortification.

30. Anon. '"Nutrition Labeling III." Nutrition Reviews, 31
(August, 1973), pp. 260-264.

The third phase of FDA's long-range nutrition
labeling program includes 14 final orders: Some
gbvern the definition, identity, formulation, and
promotion of vitamin and mineral products used as
foods, dietary supplements, or drugs. Other final
orders deal with false labeling and deceptive pro-
motion of vitamin-mineral supplements (especially
Vitamins A and D). Provision is made for the
es'tablishmept of common names for products, which
at present ma,y have names confusing to'the consumer.
A new definition of imitation foods is stated, as
well as regulations concerning foods containing
spices, flavorings, colorings, and chemical pre-
servatives. Proposed actions stated for public
comment have to do with identity standards for
mellorine and parevine, re'structured foods, filled
milk, and chemical preservative labeling.

31. Anon. "Nutrition, Sanitation, Packaging Featured at
Cornell Food Seminar." Cornell Hotel and Restaurant
Quarterly, 12,(February, 1972), pp. 82-83.

People's eating habits may reflect emotional
and social needs rather than nutrition needs. The
nutritional content of Many well known foods is not
well understood, therefore.- package labels that give
the nutritional content might be misleading unless
people know the quantities of each nutrient which
shouad be in their daily diet.

32. Anon. "Nutritional Awareness Needed by Food Industry
and Customers." Cornell Hotel and Restaurant
Quarterly, 12 (February, 1972) p. 82.

More nutrition education for members of the
food service industry and for consumers is needed.'
One in five meals is eaten away from home. Because
this figure is rising and due to the wide choices
available in restaurant and supermarket foods,
people do not always make the .best nutritional
choices.
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33. Anon." "Observations: Let's Look Beyond Nutrition to
Identify Proteins." Food Product Development, 5
(August/September, 1971), p. 6.

The FDA must change its requirement of a single
standard for both the textured form of vegetable
proteins and the products formed from the,ispun
filaments because these materials have different
compositions, functional characters, and applications.

34. Anon. "Protein Products: Analogs of Favorite Food
Forms." Food Service Magazine, 32 (October, 1970),
pp. 38, 40.

We are in an era of consumer flexibility.' Food
service operators need to. be flexible about such
labor-saving, high quality food products as meat
and poultry analogs.

35. Anon. "Service World Report." Institutions, 69
(September 1, 1971), p. 17.

School lunch programs are facing more rigid
rules on eligibility and accounting for free and
reduced price lunches.

36. Anon. "Sounds from Capital Hill: More Regulation, More
Restrictions." Instituions, 70 (April 1, 1972),
p. 33.

Responsibility for nutritional labeling is
being placed with the processor and manufacturer,
which means the cost will be passed on to the con-
sumer. New nutritional labeling is expected to be
optional information but regulated as to wording.
Fats are expected to be covered in new FDA regu-
lations, as well as Type A lunches and pre-plated
meals.

37. Anon. "Soyburger: It Looks Like Hamburger, But . . ."

Fast Food, 72 (May, 1973), pp.-105-106..

USDA researchers report that they believe soy
additives will replace about 8 percent of the
nation's meat protein by 1980, in everything from
pasta to ordinary extruded food. Suggested additives
to raise the percentage of protein in macaroni are
soy, fish protein, sunflower and cottonseed, and
varieties of wheat.

3(
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38. Anon. "The Svelte Society: Its Care and Feeding."
Institutions, 65 (September, 1969), pp. 127-128.

The food operator's role in dealing with the
public's concern with dieting is discussed. In-
dications are that the food service industry would
be fully prepared to cooperate with an established
national interest in nutrition. The individual
operator feels social and moral pressure to act on
nutritional problems, but feels uncertainty as to
proper guidelines to follow, due to disagreement
among professionals and new scientific findings.

39. Anon. "Things Present and Yet To Come." Institutions,
64 (May, 1969), p. 9.

Lysine enrichment of bread could be a way to
provide the proper amounts of protein for under-
nourished Americans.

40. Anon. "Trends of the Week." Institutions, 72 (May 15,
1973), p. 27.

The USDA is conducting a pilot program to study
team teaching of nutrition education by classroom
teachers and food Service personnel.

41. Anon. "What Can You Learn by Reading the Label?"
Consumer Research Magazine, 56 (July, 1973), pp.

The FDA is implementing a new program calling
for specific information-on the identity, quality,
and nutritional value of packaged foods. It has
also established. the' U.S. RDA's based on house-'
hold servings. Under the new program, food processors
are responsible for the accuracy of their labels.
Some processors have already taken legal steps to
seek modification of the labeling regulations.
There is question about the ugefulness of the
nutrient information being required. "

3G3
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HowardAppledorf;;:,, niutrients-td-Go." EasTt;i'd-o8i,, 72
4

.

:(May, 1D2-104:'
, .

The author` is involved in a sexies'o,f studies
-to 'determine the nutritional, value of fast food
,oirpra*I4p foods. It .provides nutritional break.
',ddWns,;f.or specialty' chicken, hamburgers, andpizZa..'

a,restaurant-ilfeal is found deficient.ind
nutx.i.errofessoT Appletlor recommends that the
op*ation fortify the.ftied or introduce a new food
torpe'to make n'O-,thS deficiency.

'43: Aschaffenbuii.' "The Eighth Decade. Institutions-, -66
..(january, :1,97D),' pp, 83-115.

'Thd article is .a forecast 'of food service in,
-For' the majority of consumers? .food

',service will b- standardized and attempts WilI'be
made to make it more jike'"hOme cooked." New
1Abcessing.:techniqueg, the rise in consumerism
that is, the increased demand for knowledge about

= ingredients and emphasis on nutrition as ,a means
ofpzeveritive medicine), equipment.futures, design,
education, and labor 'outlook, and social conscience
(the need meet nutritional standards and needs)
are discUSSed.

, at

44. M. J. Babcock and Margaret Murphy. "Two Nutritional
Labeling Systems."' JADA, 62 (February, 197,3) ,
pp. 155-161.

The effectiveness of "food equivalent" labels
and labels listing eight nutrients as percentages
of the RDA's per serving were compared in a market
test. The food equivalent labels were more effec'tive
in guiding typical consumers to buy the more
nutritious foods, And would be less costly to
consumers. Interviews with 184 customers showed
a 7-to-1 preference for the F E label. Eighty-four
percent wanted nutritional labeling on all food-,
but over half who examined.the lists, of nutrients..-:
said they were confusing or gave too much information.
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15. Al }lake,' and William im'or _ _ "-Subs tsitute and

,AYnthet'ic Fobds Wieh".Rmphasia Pioleine".
MTS (Feb'rua'ry., 1972) , p.

. ,
,

Dairy; 0.trusi:and -other food products- htva
faced CO. $etitiorp from .newly developed su titutes
6r syn,i. tic t.1-t.od,lierts deVeloped in the pas. few

Recent adVances. in f-14,yoring,: co*pring,
and xturink have added to the ,ateepteb.ility
s bean ptodu:cts- as meat .silbstitutes, as have
dverse'ptibli,CiEy abOut animal fat 1: the it and

t.he lowet price of lie'getable.'protein .compared to
anima4 pritein. 1;roje,Cti.ons are- made :for 'the .ype
of substieutes to .be used it the'futpre.--

*

.
To Barrett. ':ri,rst Lunch Program '.Undei- 17-,,S,D.,A.

'InstitutiOns , ,(May, 1.970) pp. 33 -35.
. -

The USDA has ,ruled that, of April 1,
s"Chiais may hire food caterers to prepare and sere
lugches,,,and still, get federal' reimbursement.
DetroW school system was one. of the first
-the na0.orc;io buy lunches from a food catering.

tate, has thi right to establish
its 4;dwil delines oli federal subsidies:,

Evialia Bla1r. "Lo-v-Cal ,DisheS::-Diater 's 'Delight."
Institnoa; 68 (Maf6h 1:5, 1971)., pp, 77-81

.
-ti.n-

Thip- is a' diet, concious .age and there is a
market, far varied it tractive, meals that meet
caloric demands. Low 'calorie lunches should ee
'based on a, pro tein fobd, adding vegetables at a
s=alad, and deasert. Cooking metkOds should be
manly -45-railing, baking, or boiling. The .focus
-should:be on seasonin.g, celor combknatins, and
appearance.

. . ;--

48. Dolo/res Bon.golangliiabeth Steer; Fr.ederiCk Joffe,
and -.C.-..- 0.114 .Ball. .i'Lov,'Tempe-tature. Handling of

.,Ster.4.1 i z ed. F.00Cts .- rTsed :Technosl-o.iy,, 19 (Aug us t ,.
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49. Jane A. Bowers and Beth Fryer. "Thiamin and Ribollavin
in Cooked and Frozen'Reheated Turkey." J.A.D.A.,
60 (May, 1972), pp. 399-401.

This study compared the effects of gas and
microwave ovens on thiamin , riboflavin, moisture,
and fat content of turkey- muscles. The type of
oven had no effect on thiamin retention, but

imuscle heated by gas had more riboflavin than
muscle heated by microwave.

50. M. F. Brink; M. Balsley and E. W. Speckman. "Nutritional
Value of Milk compared with Filled and Imitation
Milk." American Journal .of Clinical Nutrition, 22
(February, 1969), pp. 168-179.-

According to present information, ,the fat used
-in many filled mie and imitation Talk products is
based on hydrogenated coconut oil, high in saturated
fatty acids and low in essential, fatty acids. The
use of this fat-for children and people on fat
modified diets is questioned. Products identified
in this report as imitation milk indicate that they
are not replacements for milk in protein, minerals,
or vitamins.

-joan Bukas Breakfast 1_ Boring" Fast Food, 72

;

(March, 1973, p. 8,

.

Of .:an. average of 3.9 family members, only 2.9
are present'.at breakfast. This-may be an indication
.to foo'd service operators and manufacturer's that
stronger breikfast business could be developed in
restaurants and schools. Appropriations by the
ediral government for school breakfast programs

-.have.4isa:n, but the use of the vitamin fortified
approved by the government is criticized for

en.,:puraing poor nutritional habits.

1. H. -Burger and C. L. Walters. ".The Effect of Process-
ing .on, the NutrItiv.e Value of (Flesh).Food."
Proceedin&L of the Nutrition 'Society, 32 (1972) ,

p p,,

1111:s papet reviews the effects of curing, hea,t

.

proce4',Ing,.freeze-d'rying., freezling and storage, k

and OmestiO.:handling on the nutritive value of
',E1:a41T.tooda.., 'R&commendat.ions for future investi-

%--

gAtion are inclOded,

rr

z*,,
4,
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53 Susan Butterfield and Doris Howes Calloway. "Folacin
in Wheat and Selected Foods." J.A.D.A., 60

) (April, 1972), pp. 310-314.

Wheat fraction& and bread made from these
fractions were analyzed for free and total folacin.
Of the wheat fractions assayed, germ and bran were
highest in folecin, and whole wheat flour had
twice as mu h as baker's patent flour. Folacin
content ngle strength orange juice was retain-
ed in t e f ozen concentrate.

54. R. F. Cain.) "Water Soluble Vitamins--Changes During
Processing and Storage of Fruit and Vegetables."
Food Technology, 21 (July, 1967), pp. 60-69.

With three exceptions, heat adversely affects
vitamin retention, and the response to other
environmental factors is mixed. The effects of
washing, subdividing, blanching, cooling, irradiation,
freezing, and dehydration on nutrient retention are
discussed.

55. Dori's Howes Calloway. "Dehydrated Foods. Nutrition
Reviews, 20 (September, 1962), pp. 257-260..

The effects of dehydration on all categorie& of
food are discu&sed. Under the best conditions, no
dehydrated food could be expected to be superior in
nutritive value to the corresponding frozen product,
due to the many steps in processing where nutrients

7."- may be lost.
i .

L
56. K. C. Chen; B. S. Luh; and M. E. Seehafer. "C emical

changes in Strained Peas Canned by the As tic and
Retort Processes." Food Technology 24 (Jul 970),

/--------- pp. 821-826. : 4

Strained green peas of 9.6% total solids were
canned both by aseptic and retort processes. The
aseptically canned product was lower in titratable
acid and higher in pH than was the retorted product.
Aseptic canning allowed a higher level of free .

amino acids in the canned Rroduct.

3'73
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57. R. S. Clausi. "Improving the Nutritional Quality of
Food." Food Technology, 27 (June, 1973), pp. 36-40:

The food industry can nutritionally modify
food to make the long-term consequences of poor
eating habits less severe. Nutritional modification
can be accomplished through fortification of con-
venience foods the use of food analogs, and
nutritional adjustments. Nutrition education programs
are necessary to help consumers use nutrition informa-
tion. Foreseeable marketi g, regulatory, and technical
problems are discussed.

58. Merrill Cohen. "Letters to the Editor." Fast Food,
72 (March, 1973), p. 36.

She average consumer may not use the informa-
tion required on food products, due to a ladk of -'
ability or a lack of desire.

59. Sylvia Cover and W. H. Smith, Jr. "Effect of Moist
and Dry Heat Cooking on Vitamin Retention in Meat
from Beef Animals of Different Levels of Fleshing."
Food Research, 21 (1956), pp. 209-216.

Thiamin and niacin ret ntinis were higher in
the meat of broiled than in he meat of braised
steaks. The meat of oven roasts contained less
thiamin but more niacin thah the meat of pot roasts. A

-Evaporation from the surface of the meat during
cooking by dry heat, or washing of the surface by
condensing steam by moist heat may be significant
factors affecting retention of thiamin and niacin.
Internal temperatures may also affect thiamin

7'retention.

60. Kathleen Cutler. "The Nation's-hchool Lunch Program."
Cornell Hotel and Restaurant Quarterly, 9 (August,
1968), pp. 10-19.

The 1968 scope of the school lunch prog am is
given, complete with calculations on the number of
meals served and to whom. The international and
national history and provisions of the school lunch
program are stated, as well as reasons for the
implementation of the Type A program.
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61. E. J. Day;
Salmon
Water-
Journa

. Alexander; H. E. Sauberlich and W. D.

ffects of Gamma Radiation on Certain
le Vitamins in Raw Ground Beef."
utrition 62 (May, 1,957), pp. 27-37.

The destructive e ect of irradiation on a
particular nutrient de ends largely on the medium
in 10-ich the nutrient is suspended. Gamma radiation
OfZiaw ground beef resulted in destruction of
riboflavin an'd pyridoxine. Little of'inositol,
niacin, or tryptophan was destroyed.

62. A. P. DeGroot. "The Influence of Dehy.dration of Foods
on the Digestibility and the Biological Value of
the Protein." Food Technology. 17 (March, 1963),
pp. 339-343.

The nutritive quality of p oteins in twelve
different cooked food items wa compared with that
of the corresponding cooked pr duct after dehydration
by practical methods. Dehydrat did not result in
serious damage to the protein. Generally, dehydration

......24.yhot air showed more indications of slight -protein
amage- than did spray drying or freeze drying.

63. Department of Health, Education and Welfare. "Consumer
Register." Consumer News, 3, supplement (March 1;
1974).

The FDA has delayed the effective'date for in-
creasing iron levels in bread and flour products
until January 1, 1975, in order to consider the out-'
come of a heating be ng held to voice objections to
iron enrichment. Rea ons for opposition to enrich-
ment are listed. Th e is fear that enrichment may
become mandatory.

n64. Department of Health Education and Welfare Consumer
Register." Consumer News, 2, supplement (October
15, 1972).

An announcement of the deadline for comments
on the FDA proposal to amend the standard of
identity for certain milk products is given. The
proposal would allow addition of emulsifiers and
stabilizers to improve milk consistency.,..

4.r---.4 3 75
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65. Mary S. Eheart. "Effect of Microwave vs. Water Blanching
on Nutrients in Broccoli." J.A.D.A. 50 (March, 1967),
pp. 207-211.

Broccoli was-blanched by microwave and water
methods, frozetl and stored for as long as a.year.
The microwave blanced broccoli was higher in total
acids, ascorbic acid, and percent -age retention of
chlorophyll. After frozen storage and cooking, the
microwave blanched broccoli was lower in pH, higher
in total acids and ascorbic acid, but lower in
chlorophyll than the broccoli blanched in 100-degree
water. It is indicated that the largest loss of
ascorbic acid in the frozen broccoli was caused by
blanching while the largest loss of chlorophyll was
due to cooking.

66. Gladys J. Everson; JoAnne Chang; Sherman Leonard;
B. S. Luh and blarion Simone. "Aseptic Canning of
Foods II Thiamin Retention as Influenced by Process-
ing Method, Storage Time and Temperature, and Type
of Container." Food Technology, 18 (January, 1964)
pp. 84-86.

4

A tomato juice concentrate, strained lima beans,
and strained beef were processed by aseptic and con-
ventional canning procedures to compare the amounts
of thiamin lost. Thiamin retention significantly
improved when low-acid foods are processed aseptically.
Some thiamin was lost from all three groups during
storage, due to some extent to storage temperatures.

. Processing method did not seem to affect sotrage
losses.

67. Gladys J. Everson; JoAnne Chang; Leonard Sherman;
B. S. Luh and Marion Simone. "Aseptic Canning of
Foods III Pyridoxine Retention as Influenced by
Processing Method, Storage. Time and Temperature and
Type of Container." Food Technology, 18 (January
1964), pp. 87-88.

Strained lima beans, strained beef, and tomato
.juice concentrate were processed by canning
aseptically and conventionally. The low-acid
products exhibited little difference in pyridOxine
values after the pxocedures were completed. Loss
of pyridoxine after nine months of storage was
approximately one-fifth of processed values and was
independent of method and container. Tomato juice
retained full pyridoxine values throughout process-
ing and storage.
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68. Karl Folkers. "Communicating With the Consumer:
Natural and Synthetic Nutrients; Special'Report:
Part III." Food Product Development, 6 (August-
September, 1972)? pp. 61-62. t

The author gives a brief sketch of the history
of the discovery of natural nutrients and how they
came to be synthesized chemically. The production
of synth,tic nutrients in mass quantities became

+... a boon to man by making it possible to nutritionally
im rove

...---"°°...9

the food he eats and so benefit his health
-n- prolong his life. The author suggests that the
population be informed about these synthetic nutrients
by presenting them in terms of their relationship to
corresponding natural substances.

69. FDA. "Food Labeling." Federal Register, 38 (January 19,
.1973), pp. 2123-2164.

This is the official public printing of the
third phase of FDA's nutritional labeling actions
and proposals. The document first discusses con-
sumer comments to proposed nutrition labeling then

. deals with the consideration of new, proposals con-
cerning cholesterol, fat, and fatty acid composition
labeling. New.proposals were set forth concerning

-

the definition of imitation foods, and foods contain-
ing added flavorings, spices, coloring, and chemical
preservaaVes. The report of public hearings on
special dietary foods is given and labeling state-
ments are recommended, as well as definitions and
standards of identity. Requests for comments are

)

made f r prospective requirements for manufaCturers,
packers, and distributors of food.

TO. FDA. "Food and Food Products." Federal Register, 38
(August 2, 1973), pp. 20701-20750.

Regulations are discussed concerning applihation
of the term "imitation" to foods and an announcement
is made concerning the date the regulations take effect.
A final order is stat concerning label statements.

4141.,Effective dates are a1n 'nced for labeling to comply
with FDA findings on foods purporting to be or repre-.
sented for special dietary uses, as well as for foods'
containing spices, flavoring, coloring, and chemical
preservatives. Statements of policy and effective-
ness dates* are given for Vitamins.A and D, folic
acid, potassium, iodid, and kelp. Orders are issued
for foods with no standard identity and dietary
supplements of vitamins and minerals, foods packaged
for use in the preparation of "main dishes," common
names for_nostandardized foods- -Comments are're-
quested. .

37 7 /
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71. FDA. "Cereal Flours and Bakery Products; Improvement
of Nutrient Levels." Federal Register, 38 (October
15, 1973), pp. 28558-28564.

Objections to enrichment of baked goods are
stated and discussed. The proposed amendments are
modified and accepted. Identity standards are given
for enriched flour and enriched bread, rolls,.and
buns; statements of optional ingredients on labels
are given.

72. FDA. "Food Labeling." Federal Register, 38 (January 19,
1973), pp. 2124-2164.

New and revisedFDA regulations on information
panels, label designation of ingredients for
standardized foods and nutrition, cholesterol, fat,
and fatty acid labeling are given. Also, proposals
for standards on imitation foods and foods with
added flavor, exemptions from requirements, the
nutritional labeling of frozen desserts, vitamin
and mineral supplements, and special dietary uses
are discussed.

73. Brian Fox and Allen Cameron. "Cooking and Diet."
Food Science--A Chemical Approach, 2nd ed.
(Lowden: University of Londbn Press Ltd, 1970),
pp. 273-304.

The book's focus is upon the functions and use
of food as related to the human body. Cooking
methods and their effects on nutritive value of
food are discussed.

74. Food and Nutrition Board, National Academy of Sciences.
General' Policies in Regard to Improvement of
Nutritive Quality of Foods from (National Research
Council: Washington, D.C., 1973), pp. 1-6.

Restoration Of nutrients lost in food process-
ing has long been recognized as a means of improving
nutritional values of food. The Food and Nutrition
Board endorses enrichment or fortification under
certain specified conditions. The Board encourages
the development of new economically advantageous
foods to provide superior nutritional quality and
greater variety and acceptability.
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75. Berta Friend. "Enrichment and Fortification of Foods,
1966-70."- National Food Situation, 142 (November,
1972), pp. 29-33.

Based on a recent survey covering 1966-70, en-
richment and fortification supplemented nutrients
in the 1970 food supply occurred in the following
percentages: thiamin ,40 percent, iron, 25 percent;
niacin, 20 percent; riboflavin, 15 percent; vitamin
A value, 10 percent; ascorbic acid, 10 percent;
vitamin B6, 4 percent; and vitamin B

12
, 2 percent.

76. FDA. "Food Labeling." Federal Register, 38 (March 14,
7T-97.1), pp. 6949-6975.

This is the official printing of follow up
action to the January 19, 1973, publication of
nutrition labeling regulations by the FDA. A

, summary of comments on the food label information
panel suggested in the previous document is present-
ed, as well as comments concerning nutrition labeling
(including the question of mandatory adherence).
Comments were received dealing with labeling of foods
with information on cholesterol, fats and fatty acids;
common names -for nonstandardized foods and some
standar'dized foods; principles and guidelines for
the labeling of frozen dinners; and nutritional
quality guidelines for frozen "heat and serve"
dinners. Proposals are presented for beverages

, With no juice content, common names, and content
for frozen "heat and serve" dinners, and common
names for foods packaged for use in preparation
of dishes or dinners.

t

76a. J. A. Fries and D. M. Graham. "Reconstituting Pre-
plated Frozen Meals with Integral Heat," Food
Technology 26 (November, 1972), pp.'776-82.

Integral heat .is produced when. electrical
energy is transformed to heat generated on the in-
side surface of a special casserole dish. 'Large
lots of frozen beef tenderloin, blanched peas,and

a
potatoes were heated with integral heat, and
ascorbic acid levels were determined. It was found

. that vitamin C loss for peas and potatoes was
significantly higher using convection heat than
integral heat.
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77. C. F. Garjes and R. J. Smith. "Nutritive Analysis of
Frozen Fully Cooked Institutional Foods." Food
Technology, 24 (September, 1970),pp. 49-50, 52, 64.

Methods for the analysis of fully cooked, frozen
prepared foods were developed in order to facilitate
selection of foods suitable for special diets. The
author predicts changes in laws concerning food
handling and processing.

78. Janice Garr. "Menu Planner's Guide." Fast Food, 732
(June,1973), p. 25.

In July of 1973 General Foods will put the
first nutritionally fortified gelatins (fortified
with iron and vitamins A and C) on the food service
market.

79. S. A. Goldblith. "Thermal Processing of Food," A Review
in The World Review of Nutrition and Dietetics, 13
Edited by Geoffrey-A. Bovine, S. Karger, and A. G.
Basel (Switzerland, 1971),-pp. 165-193.

The effects of heat processing and storage on
the nutritive value of raw foods is discussed. It
was found that by the use of HTST blanching nutritive
value could be retained with no sacrifice in quality.
The need for temperature controlled storage is
clearly indicated to preserve thiamine. Speculation
about future trends is given. .

80. Samuel Goldblith; Marcus Karel and Graham Lusk.
"Freeze 'Dehydration of FoOds." Food Technology,
17 (February, 1963), pp. 21-26.

Dehydration and subsequent storage produce
ill-defined changes thought to be related to food
protein. The changes include toughening of the
tissue of seafood and meat products and lowering
of their water holding capacity. Changes are
usually attributed to denaturization of protein,
probably through localized high concentrations of
salt.

3k3
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81. S. Goldblith; S. Tannenbaum and D% Wang. "Thermal
and 2450 MHz Microwave Energy Effect on the
Destruction of Thiamin ." Food Technology, 22
(October, 1968), pp. 1266-1268.

Destruction of thiamin in a pH 6'.8 phosphate
buffer solution was determined using conventional
microwave cooking methods. It was shown that the
degree of destruction of thiamin by microwave
energy was due solely to temperature and that micro-
waves per se have no effect on the destruction of
thiamin .

82. Joan Gordon and Isabel Noble. "Comparison of Electronic
vs. Conventional Cooking of Vegetables." J.A.D.A.,
35 (March, 1959), pp. 241-244.

Flavor, color, and ascorbic acid retention in
vegetables of the cabbage family cooked by boiling
water,'pressure saucepan, and electronic range
methods have been studied. Vegetables cooked in
boiling water were milder in flavor and greener
in color than those cooked by either of the other
two methods. The mean percentage retentions of
ascorbic acid in vegetables cooked in the electronic
range were greater than those in samples cooked in
the pressure saucepan; these in turn were greater

in' samples cooked in boiling water.

83. George G. Graham. "Dietary Protein Quality in Infants
and Children - VII Corn Soy-Wheat Macaroni."
J.A.D.A., 51 (September, 1972), pp. 280-286.

A corn-soy-wheat macaroni with 21 percent
protein was evaluated in feeding trkals with mal-
nourished infants. Digestability of the protein
was close to that of modified cow's milk and net
protein utilization was approximately 75 percent
of that of casein. The biological value was
demonstrated in initiating recovery of severely
protein-depleted infants. In tests in Peru,
Brazil, and the Southern U.S., the product has been
shown to be highly acceptable.



369

84. David Hanks. "$1 Billion for School Lunch." Institutions,
69 (September 151'1971), p. 27.

One billion dollars have been approved for
school lunch and related programs. Most of the money
goes to the 50 states, a smaller proportion for
nutrition edutation, and another portion for federal
administration of the school lunch program. Schools
will receive money partially to pay for all meals
and additional money to cover the cost of thoe
students Who cannot afford to pay anything. Further
funds will go for food service equipment.

85. David Hanks. "Schools Start Nutrition Education."
Institutions, 69 (September 15, 1971), p. 27.

The Durham, North Carolina schools are
implementing a nlitrition'education program funded
by the Off±ceEducation, HEW. It is the only one
of eight education pilot programs where monies went
for food service. The program involves both children
and their parents in classroom and kitchen training.

86. David Hanks. "Day Care--A $10 Billion Baby." Institutions,
70 (February 15, 1972), pp. 51-60.

Day care facilities are increasing in number
and importance. Food service is playing an increasingly
important role in these scoals. Nutrition information
is inculcated by allowing the children to participate
in the preparation of food ana by planning total
experiences dealing with food.

87.' Judson Harper and Richard Jansen. "Nutrient Standard
Menus." Food Technology, 27 (June, 1973), pp. 48-49.

Menu planning based on meeting specific nutrient
requirements has important advantages over planning
on the basis of food groups. For example, often
food items do not fit into one specific food group,
but are composed of several food types. Require-
ments for Nutrient Standard Menus, techniques de-
veloped (including tfie abacus method, computer,,and
group methods), and applications of the NMS are
discussed.

Ns,
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88. Harvey Hearl. "Foods of the Future.'l Cornell Hotel and
Restaurant Quarterly, 11 (August, 1.970),pp- 18-20.

In the year 1985, protein requirements may .

be met by high protein grains,.,imitation milk, the
substitution of coconut oil for butter fat, soy
protein for milk protein, algae protein grown on
sewage, fishflour, and petroleum protein. Foods

7- from new rice strains, and. improved fruits and
vegetables will meet the requirements for cybohydrates,
fats, and minerals.

89. Edward J. Hekman. "U.S.D.A. Gives Speciffcetions for
Textured Vegetable Protein Product." Modern Schools
Magazine '(September, 1971), pp. 13-14.

This article specifies the use of TVP in school
food lunches as an alternate to meet part of the

k minimum requirements of two ounces'of cooked meat.
It must be prepared aTii, served in combination with
ground or'diced meat and shall not exceed 30 parts
in 100. The ingredients are specified as well as

. chemical composition and,biological value.

90. E. W. Hellendoorn; A. P. deGrBbt; van dei Myll
Dekker;:P. Slump and J. J. L. VtIliams. "Nutritive
Value of Canned Meals." J.A.D.A., 58 (May, 1971),'

'app. 434-441.

Meals consisting of meat, vegetables, pulses,
and potatoes were studied for the effect of heat
sterilization and prolonged storage on nutritive
value of the canned product. Considerable losses
were noticed in vitamin A, thiamin, niacin, and
pantothenic acid both during sterilization and
storage. The protein quality of most products
decreased slightly during sterilization and
further during storage. The nutrient content of
the canned foods showed deficiencies of Ca,
vitamin A, thiamin, and riboflavin.
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91. A. Z. Hodson. "Nutritive Value-of Instant Nonfat Dry
Milk." Food- Technology, 10, (May, 1956), pp. 221-224.

On a reconstituted basis, the thiamin ,

riboflavin, niacin, pantothenic acid,_ and
vitamin Bk'contents of two brands of instant non-

. ' fat dry 'talk are essentially equal to those of frest
milk samples. The ascorbic. acid content of nonfat
dry milk is low and may be decreased by conversion
to instant powder, but As milk is not a strong
source of vitamin C, this is of minimal importance.
The conversion of nonfat dry milk to instant by a
commercial process does not measurably change the
thiamine, riboflavin, nicotinic acid, pantothenic
acid, or B

6
content.

92. D. F. Hollingsworth. "The Nutritional Value of A.F.D.
Foods." in S. Cotson and D. B. Smith Freeze-Drying
of Foodstuffs (Manchester, England: Columbine Preis
Ltd., 1963), pp. 149-156.

Protein, iron, riboflavin, and nicotinic acid'
values are little affected by dehydration and storage,
whereas vitamin A may be partially destroyed by
oxidation in unsatisfactory storage. vitamin C is
affected by dehydration and storage, and thiamin
enjoys fairly good retention except when sulphite
is used. Storage conditions of dehydrated
are very important--air, moisture, and heat are all
destructive. Cooked dehydrated foods should be
nutritively similar to fresh ff excessive losses
have not been incurred during storage.

Dorothy Hollingsworth. "Effects of Some New Production'
and Processing Methods on Nutritive Values." 4,
J.A.D.A., 57 (September, 1970), pp. 246-249,

Changgs in agricultural methods and;E:
. processing may affect the nutritive value of'the
foods we eat. To_ document such h-ohangas7 eoessary
in evaluating food consumption of a natidn5-the
_author reports on a program of studiea'of1differeint
foods 'that is being carried out in',etie-Alnited ..
Kingdom. The effect of processing methods al
foods for young children i8 also considered by.the
authon.
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94. K. Hoppner; B. Lampi and D. E. Perrin. "Folacin
Activity of Frozen Convenience Foods." J.A.D.A.,
63 (November, 1973), pp. 536-559.

Thirty prepared frozen convenience dinners were
analyzed for free and total folacin activity. The
bulk of folacin activity was contributed by
vegetables, with potatoes and meat following in
that order. Additional losses due to reheating of
the dinners were not significant for TFA, but FFA
values decreased with losses averaging 22 percent.
Twelve model dinners were chosen according to recent
FDA regulations and minimum folacin level calculations
were 12 mcg./100 kcal and/or 41 mcg/dinner.

95. Richard Jansen and Judson Harper. "Nutritional Aspects
of Nutrient Standard Menus." Food Technology, 28
(January, 1974), pp. 62-67.

NSM and food-group-based menus are both subject
to the same difficulties in obtaining actual food
composition. The article states points that must
be considered when planning a meal by the NSM method.

96. R. L. Jenkins. "Freeze-Dried Foods:" Cornell Hotel and
Restaurant Quarterly, 9 (August, 1968), pp. 20-28.\

The article defines freeze drying and describes
the process. It lists advantages and disadvantages
of freeze dried foods.

1

97. Leslie Kahn and G. E. Livingston. "Effect of Heating
Methods on Thiamine Retention in Fresh or Frozen
Prepared Foods." Journal of Food Science, .35 (1970)
pp. 3497351.

Thiamin retentions were determined in beef
stew, chicken a la king, shrimp newburg, and peas
in cream sauce in the freshly prepared state, frozen
and reheated with microwaves, infrared heating, or
boiling water immersion. The average thiamin re-
tentions observed were highest in frozen-microwave,
heated, next in,frozen-infrared heated products.
The lowest retention was in the fresh hot products

. after three hours of holding.
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98. Endel Karmas; John Thompson and David Peryam. "Thiamin
Retention in Freeze-Dehydrated Irradiated Pork."
Food Technology, 16 (March, 1962), pp. 107-108.

Thiamin retention was measured in freeze-de-
hydrated pork irradiated at different levels.
Irradiation between the levels of 0-4.5 megerads
gave no significant destruction of thiamin , but
freeze dehydrating destroyed about one-third of the
initial thiamin content.

99. Arnie Katz. "The Big Debate: Should FF Be Fortified?"
Quick Frozen Foods, 35 (August,,C72),'pp. 54-55.

Many frozen food packers are considering bolter-
ing the nutritional content of their frozen foods
with vitamins as an aid to producing foods that will
contribute to a more healthful diet for Americans.
Fortification is one tool manufacturers can_use to
meet FDA regulations. The danger of a "vitamin race"
of overfortification between food manufacturers could
be diminished if additives were regulated on the basis
of protein rather than calorie content.

100. Stephen Kech. "School Food service." Fast Food, 71
-(November, 1972), pp. 48-52, 54, 56, 60.

School lunch directors are trying to encourage
children to consume nutritionally balanced meals
by testing various new foods--including ethnic foods.
A list of foods that meet or exceed USDA nutrition
standards and, at the same time, present a palatable
meal is included in the article. Parents object to
the-'use of prepared meals for their children, favor-
ing instead food prepared as it is at home. Rising
labor costs make "like home" preparation increasing-
ly difficult, but satellite kitchens may be one
answer to the problem. Parents generally object to
the use of fortified cakes, pies, and mdonuts for
school breakfasts.

101. Lois Kilgore and Maybell Bailey. "Degradation of Linoleic
Acid During Potato Frying." J.A.D.A., 56
(February, 19707, pp. 130-132.

Linoleic aq-i-d degradation occurs in fats used
for frying. Th4 percentage of linoleic acid extract-
ed from fat foll wing the frying of ten pounds of
potatoeswas high st for cottonseed oil and lowest
for shortening, With safflower oil and corn oil I

approximately even in between. -
i
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102. Lois Kilgore and Frances Windham. "Degradation of
Linoleic Acid in Deep-Fried Potatoes." J.A.D.A., 63
(November, 1973), 'pp. 525-527.

Frozen, deep-fried potatoes were fried in a
blend of cottonseed and soybean oil and then frozen.
After six months in the frozen state, the potatoes
were heated in deep fat, in conventional ovens, and
in microwave ovens. The percentage of total fatty
acids in the first pound of potatoes reheated was
greater than in the twelfth pound.

103. Amihud Kramer. "Storage Retention of Nutrients."
Food Technology, 28 (January, 1974), pp. 50-51, 53-
54, 55, 56, 58, 60.

Some nutrients (total protein content, caloric
value, niacin, vitamin A, and minerals) in freshly
processed foods are retained for very long periods
of storage. At high temperatures, retention of
these nutrients can be significantly decreased.
In or( to comply with labeling regulations, the
processor can (1) declare nutrient levels substantially
less than levels assayed immediately after processing,
in order to compensate for storage losses, or (2)
store the processed foods at temperatures low enough.
to ensure nutrient retention.

104. Herman Kraybill. "Nutritive Effects on Foods Sterilized
by Ionizing Radiations." Nutrition Reviews, 13
(July, 1955) pp. 193-195.

Thermal treatment and
of

of foods has
drawbacks, like the cost of operations and the
storage space required. Radiation sterilized food
does not have the same drawbacks. During radiation
sterilization a dosage exceeding five milfion rep
must be used to inactivate enzymes and prevent the
breakdown of food. The reactions of the different
nutrients to the irradiation process is discussed.

105. Williard Krehl and R. W. Winters. "Effect of Cooking
Methods on Retention of,Vitamins and Minerals in
Vegetables." J.A.D.A.,- 26 (December, 1950) pp.
966-972.

T elve different .vegetables representative /of
those sed by the average homemaker were assayied on
the f sh basis for a variety of nutrients, Wien
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prepared four different ways. The data obtained
clearly showed that the greatest retention in minerals
and vitamins was obtained when vegetables were cooked
without added water; the least retention was found
when water to cover was used.,

106. Anne Kylen; Virginia Charles; Barbara McGrath, Janet
S.chleter; Leeta West and Frances VanDuyne. "Micro-
wave Cooking of Vegetables." J.A.D.A., 39 (October,
1961), pp. 321-326.

The amounts of ascorbic acid retained in seven
fresh and three frozen vegetables were not significantly
different when the vegetables were cooked by a convention-
al and a microwave method.

107. T. P. Labuza. "Effects of Dehydration and Storage."
Food Technology, 27 (January, 1973), pp. 20-26.

Due to the fact that nutritional labeling
may soon become mandatory, it is important for
processors to predict the extent of deterioration
of nutritive factors during processing. To predict
nutrient losses, a researcher must know the cook-
ing time, the temperature, and the moisture content.
The effects of dehydration and storage on several
different foods was studied in connection with
protein degradation and the loss.of biological value,
fat, and water soluble vitamins.

108. Paul A. LaChance; Arvind Ranadive and Jonathan Matas.
"Effects of Reheating Convenience Foods." Fodd
Technology, 27 (January, 1973), pp. 36-38.

Three experciments were performed to compare
assay values for reduced ascorbic acid and thiamin
from canned and frozen convenience foods, before
and after heatingwith the values reported,in
Handbook 8. In all experiments, the values showed
discrepancies. Reasons are given to explain the
discrepancies. The results indicate serious con-
sideration about supplementing convenience foods
with additional amounts of micro-nutrients.
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109. Paul A. Lachance. "Basic Human Nutrition and the RDA."
Food Product Development, 6 (Decembers- January, 1973),

spp. 64-68.

Nutrition is the relationship of food to 'the
'functioning of the body. Food choices are the
result of the sum of a person's culture and traditions,
desires and emotions, character and experiences. The
RDA's are intended to serve as goals for planning food
supplies and as guides for the interpretation of food
consumption records of groups of people.

110. K. Lang. "Influence of Cooking on Foodstuffs." from
World Review of Nutrition and Dietetics, 12 (Karger,
Basel-Munchen, N.Y.: 1970), pp. 266-317.

This article represents an extensive and complete
review of the effects of different methods of cooking
on proteins, fats, carbohydrates, and vitamins.

111. R. J. Lenandn; J. A. Thomas, D. A. Taylor; D. L. Call
and D. I. Padberg. "Consumer Reaction to Nutrition
Information on Food Product Labels." Search
(Agriculture), 2 (1972), pp. 1-26.

Two sep ate consumer surveys, a national
probability sam le dealing with lab v1 formats and
non-use benefits, and local surveyidealing with
four independent arket's labeling programs, are
reported. Both rveys showed that the Label
stating nutrien content with the percentage of RDA
was the preferr d format. In the national survey,
it appears that the groups needing nutritional improve-
ment most would ake the least use df the labels, the
value of the nutri ional labels was thought to be
greater for potential se, and there was strong
agreement on non-use b nefits. In the local super-
market survey, percept on and understanding and use
of the labels increased with the length of time the
program was in effect, and the non -use benefits
of the system were recognized. Program benefits
were perceived to be nutrition education, more
nutritious food products, and more value for each
food dollar.
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112. Lois Lindauer. "Diet is Not Just a Four-Letter Word."
Fast Fool, 71 (January, 1972), pp. 64-69.

According to an HEW report two-thirds of the
people in the U.S. are on weight reduction diets
or are watching their weight for other reasons.
In order to capitalize on the diet market, the food
service operator must use a total approach: basic
nutritional requirements, food preparation, menu
presentation, pricing, purchasing and inventory.
The Diet Workshop program is discussed.

113. Ellen Liu and S. J. Ritchey. "Nutritional Value of
Turkey Protein." J.A.D.A., 57 (July, 1970), pp.
38-41.

Turkey meat heated in an electri-c ovea-fotmp----
to two hours did not experience significantly
altered nutritional quality, whereas heating the
turkey in an autoclave for 24 hours caused`''
significant loss in all parameters tested (weight
gain, PER, biological value, and percentage digesti-
bility in rats). Turkey protein was found to be
an excellent supplement to poorer quality proteins.

114. G. E. Livingston; Catherine Ang and Charldtte Chang.
"Effects of Food Service Handling." Food
Technology, 27 (January, 1973), pp. 28-34.

Food service operations--raw material handling,
food preparation,, and service of prepared food--are
examined to determine if they optimize the retention
of natural nutrients in food. Such modern food
service methods as ingredient substitution, formulated
foods, frozen foods (entrees), and centralized systems
are examined to determine their effect on nutritional
quality.

115. Alfredo Lopez; W. A. Krehl and Eleanor Good. "Influence
of Time and Temperature on Ascorbic Acid Stability."
J.A.D.A., 50 (April, 1967), pp. 308-310.

Ascorbic acid in citrus juices and in certain
chemical solutions containing ascorbic acid is
stable, even for long periods at room temperature,
provided storage and dilution conditions are satis-
factory.
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116. B. S. Luh and F. B. Sioud. "Aseptic Canning of Foods
IV Stability of Pear Puree with Essence Recovery."
Food Technology, 20 (December, 1966), pp. 1590-1593.

Pureed pears were canned aseptically and
stored at temperatures ranging from 32 degrees
to 98 degrees F. The puree stored at tht higher
temperatures exhibited an increase in titra_table
acidity, decreased pH, darkening color after 180
days, and formation of hydroxymethyl furfural,
indicating poor quality. Puree stored at lower
temperatures did not show evidence of color change
and did not develop hydroxymethyl furfural.

117. D. B. Lund. "Effects of Heat Processing on Nutrient
Retention in Foods." Food Technology, 27 (January,
1973), pp. 16-18.

This article offers a brief review of the
effects of heat processing on proteins, carbohydrates,
vitamis, and trace minerals.

118. L. W. Mapson. "Effects of Processing on the Vitamin
Content of Foods." British Medical Bulletin, 12
(1956), pp. 73-77.

Loss of nutrients in vegetables, meat and
fish, eggs, and milk products is discussed in
rel.ition to the various processing methods and
preparation methods used to present the finished
product to the consumer.

---4--\119. Helen Mayfield and Marjorie Hedrick. "Thiamin and
Riboflavin Retention in Beef During Roasting,
Canning, and Corning." J.A.D.A., 25 (December,
1949), pp. 1024-1027.

The effect of roasting, canning, and corning
on the thiamin, and riboflavin content of beef
from.cattle fed grass and grain was studied.
Thiamin retention during canning was slightly
higher in metal cans than glass jars, but in
both cases losses were great. Riboflavin seemed
to increase significantly during canning. Thiamin
retention was about one-quarter to one-half after
corning, but riboflavin ,retention was very high.
Losses in both thiamin and riboflavin resulted
from further cooking after corning.
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120. V. Chalan Melta and Connor Johnson. "The Effect of
Radiation Sterilization on 'the Nutritive Value
of Foods." Journal of Nutrition, 59 (August, 1956)
pp. 479-489.

The effect of irradiation sterilization and of
heat-sterilization on the nutritive value of milk
proteins and beef proteihs was studied. Upon
irradiation, the'milk developed a reddish tinge and
the proteins coagulated; the beef darkened. Irradi-
ation did not produce off flavors or odors. Irradi-
ation sterilization did not affect the apparent or
true digestability of the beef or milk. The
biological value of the beef was not affected, but
the milk's biological value was reduced as compared
to heat sterilized milk.

121. Neil Mermelstein. "Nutrient Labeling, land the Independent
Laboratory." Food Technology, 27 ( une, 1973),
pp. 42 -46.

After deciding whether he,will label his product
a food manufacturer,mustdecide how extensively o
analyze the product toAlloure that the values stated
on the label will accurately represent the nutritional
content of the product as it reaches'the consumer.

4 He must know how to choose a laboratory and con-
sider the cost involved. A range of fees is included
giving the charges..for nutrient analysis by seven
independent laboratories.

122. Dorothy Miskimin; James Bowers and Paul LaChance.
"Nutrification of Frozen Preplated School Lunches
is Needed." Food Technology, 28 (February, 1974)
pp. 52-56.

Analysis of the nutritive value of 156 frozen
preplated Type A meals revealed one-third of the
RDA was always provided for protein, niacin equiva-
lents, and riboflavin, but in increasing order of
frequency vitamin 0; phosphorus, vitamin A, calcium,
thiamine, 'calories, and iron were found to be-lack-
ing. Suggested as- a solution to.this problem is
the use of nutrient standard meals. The, authors
recommend nurrLfication of,preplated means since
it is evident that there is not.optimal intake of
RDA nutrients, and since menu planning alternates
may not be acceptable.

39'



380

123. W. B. Murphy.- 'Some Things You Might Not Know About
the Foods, Served to Children." Nutfktion Today,
7 (September-October, 1972) pp. 34 -35'

The authOr advances the opinion that textured
protein has not been sufficiently tested in long-
term feeding experiments; therefore its use should
not be unquestionably accepted. He also states
that food should,be bought o value because
nutrition and child acceptance are of paramount
importance.

0

124. Isabel Noble and Lucille Gomez. "Vitamins in Electronic
Cooking." J.A.D.A., 41 (September, 1962), pp.
217-220.

Comparisons of thiamin , riboflavin,14471
moisture, and weight changes in-4-amb rack and loin
roasts were made using electronic and conventional
ranges. Results of the use of the two cooking
methods were not significantly different for any
of the tested factors,

125. Isabel Noble. "Thiamin and Riboflavin Retention in
Broiled Meat." J.A.D.A., 45 (November, 1964),
pp. 447-450.

Ire

Pan and oven broil0 cuts of beef, pork, and
lamt were not significantly different in the per-
centages of thiamin and riboflavin they retained.
Comparisons based on the three, types of meat showed
that thiamin retentions in beef and pork were not
significantly different but were higher than in
lamb. Riboflavin retention in beef was signifi-
cantly higher than in pork and lamb, which were
similar.

126. Isabel Noble. ,"Thiamin and Riboflavin Retention in
Braised Meat." 47 (September, 1965),
pp. 205-208.

e

The effect of braising on various cuts of beef,
veal,,a.nd pork are reported, as to thiamin and
riboflavin retention.

127. Isabel. "Thiamin and Riboflavin Retention in
Co"oked'Variety Meats." J.A.D.A., 56 (March, 1970)
pp. 225-228.
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Braised meats (sweetbreads, ,b-eef kidney,
lamb and pork heart) retained ajlage.p-oproportion
of thiamin than did the simmered meats, but not
of riboflavin. Sweetbreads retained the most
thiamin ; beef, veal, and pork heart retained the
lowest .amounts of thiamin , but the highest amounts
of riboflavin.

128. Fred O'Hara; Jerry Santini, S. Kent Dohrman; and
Jean Schroeder. "Central Commissaries: Three
Examples of an Evolving Food Service Concept."
J.A.D.A., 63 (October, 1973), pp. 422-426.

A central commissary system consists of a
central food storage facility and manufacturing
plant which provides food for service at satellite
locations. Storage and transportation during the
"thermic break" can result in large expenditures.
The central commissary systems are described.

129. M. L. Rakieten; B. Newman; K. B. Falk and I. Miller.
"Comparison of Some Constituents in Fresh-Frozen
and Freshly Squeezed Orange Juice." J.A.D.A.,
27 (October, 1951), pp. 864-868.

The purpose of this study was to compare the
amounts of constitutents of fresh-frozen re-`
constituted orange juice with those present in
freshly-squeezed orange juice, home prepared.
'Values for ascorbic acid in the frozen prodlict
averaged better than those in fresh juice. Unde
usual home refrigeration temperatures, there was
no significant loss of ascorbic acid in either
the fresh-frozen or freshly squeezed juice.

*130. Elwood Reber and Mark Bert. "Protein Quality of
Irradiated Shrimp." J.A.D.A., 53 (July, 1968),
pp. 41-42.

Commercially processed shrimp were irradiated
at two different levels and were either cooked or
left untreated. All shrimp were freeze dried and
protein quality was evaluated. ,Protein quality
of irradiated, cooked, and untreated shrimp were
compared and found to be statistically equal.
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131. B. A. Rolls and J. W. G. Porter. "Some Effects
'of Processing and Storage on. the Nutritive' Value
of Milk and Milk Products." Proceedings of the
Nutrition Society, 32 (1973), pp. 9-15.

Liquid milk, ..rocessed by holder process or
ITST does not tate on a cooked flavor, and will
keep for several days if cool. The UHT methd
(used for long term sterilization of liquid Milk)
allows milk to be kept several months without .

refrigeration. Fat, fat soluble vitamins,
carbohydrates, and minerals ol milk are virtually$

'-unaff.ected by heat treatment, but in-bottle ("

sterilizition and UHT methods may cause losses
in the true digestability of protein and BV.
Conventional pasteurization has little effect on
water soluble vitamins, except for Vitamin C
whereas in-bottle sterilization causes considerable
losses of vitamins. The nutritive values of con-
centrated milks, cheese, Ind dried milks are
discussed.

%
J

..,

132. Daniel Rosenfield. "Utilizable Protein: Quality and
uantity Concepts in Assessing Food." Food Product
evelopment 7 (April, 1973), pp. 57-62f

The term "utilizable protein" emphasized
nutritive quality as well as protein quantity. A
review of the common bioassays for protein quality
is given and several tables showing relative
nutritive value and utilizable protein in various
sources are included, along with estimates of
cost-effectiveness in terms of utilizable protein.

133. Daniel Rosenfield. "Feeding Children Through U.S.D.A.
Programs." Food Technology, 27 (August, 1973),
pp.' 36 -38.

$
.

(

Over 40 million school children participate
in Child Food Service Programs. A new meal
standard expressed in nutrients' is being studied
as a possible alternative to Type A lunch for
feeding scho61 children. The FNS now recognizes
formulated grain-fruit products, TVP,,protein-

.

fortified macaroni, and cup-can as acceptable for
use in school feeding: Problems concerning the

.-, iuse of new foods are discudsed.
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134. Virginia Ross`. '"So-:Whey-Milk-OfferWEconothieSubstit,ute-
for frotenWholeMilk Concefitrate." Qt.kicl Frozen
Food's, 34. (April, 1972), p.:109.

... .

..

.
. - :

.
. , , ,.....

.ik research' at the. UniVessity of Illii6ds,.
.

has developed 11avorless Soy` whey -milk that .can
be proce'.esed fr'orifwholesoy beans to dl away ,with ..
any bad taste., Boilifig the beans rieutiolizee' the ,

enzyme that ouses'. bad 'flavor. The mAlk is said to , .

. --taste like a milk shake":o.r egg.nog:when flavoring
is added, and is cheaper than mirk, although not.

.. .

0More nutritious. ,.-

,135. Doro thy'Rowe; George Mouptney.and Inez Prudent.
"Effect of Freeze-Drying on the Thiamin, ,.Riboflavtip,.
and Niacin Content of Chicaeri Mmscle." Food
Technology, 17 (NOv'ember, 19.63),, p. 1449.

Chicken muscle cubes subjected to freeze dry-
,

jng showed no loss o.f..thiamin.,..ribo\ frovifi, 'or
niacin that could be attributed to .the dehydration
process. Samples pre,c'ooked,before freeze drying
Showed. a. loss of:thiam.fn only; Thiamin and
riboflavin codtent wasgreater.in:dark. meat than
in ligi,t, and niacin content' was .less. .44

136. #. Sanstadt. ."Texturd,Vegetable Proteins . .

Solution to Inst'tutionaI Dfetaiy Problems ?"
Cooking for Profit, 41.(Marc,h, 1972), pp 21-26,,
36, 39.,

e

'The food service department of the Lynchburg
Training School and Jiotpital uses` textured
vegetable protein 1:;oducts at the rate:of 10,000
pounds per 'month',. The use of TVP is responsible
for a 30-percentsavngs in the..24"cilasecif protein
foods. These folds also play an impOrtffn.t.role.ifi
the di'etary needs, of patients, providinamino

1

acids equal 'to that of animal proteins, but'con-:
taming no cholesterol.

t.

136a. M. L. Rakieten; Newman, K. G. Falk and I. Miller.
"Comparison of Some Constituents in Fresh Frgen
and Freshly Sqqeezed Orange Juice II." J..A.D.A.,
28 (November, 1952), pp,%, 1050-1053.

Ten samples of fresh-frozen reconstituted orange ,

juice were compared with samples of freshly squeezed'
or.ang juice. Tthe- following °constituents were

-39 6



found to be in approximately the same concentrations
in both types: thiamin, riboflavin, pare-amino-
benzoic acid,: niacin, choline, biotin, phosphorus,

;magnesium, and sulphur. Calcdum values appeared
',higher in freshly squeezed juice. Mean values of
' iodinenganese, potassium, vitamin A and
vitamin -b3.were higher in Presh frozen than
freshly squeezedijuice.

137. EXizabeth Ann Schiller; Dan E. Pratt and Ellwood Reber.
4 "Lipid Changes in E.gg Yolks and Cakes Baked in

Microwave Ovens." J A.D.A., 62 (May, 1973),
pp. 529-533.

'-74P

2 Lipids extracted from egg yolk, samples heated
by conventional and microwave hearing exhibited
no changes in fatty acid composition and no
measurable decrease in polyunsaturated fatty acids
as a result of heat tre-atment. Cakes baked in
conventional and microwave ovens were analyzed
and it was found that oxidation levels were
significaetly higher in cakes bakeein the microwave
oven than in cakes baked in the conventional oven.

138. Henry A. Schroeder. "Losses of- Vitamins and Trace
Minerals Resulting from Processing and Preservation
of Foods." American Journal .of Clinical Nutrition,
24 (May, 1971), pp. 562-573.

Data on the concentrations of vitamin B
'6pantothenic acid, other vitamins and trace minerals

in draw and frozen, processed, refined, or canned
foods have been evaluated in the light of probable
human requirements and recommended allowances.
It is suggested that enrichment of refined flour,
suggr, and fats may be necessary, especially to
meet daily recommendations of vitamin B6, pantoth:gnic
acid, chromium, zinc, and possibly manganese.

13 Sidwell and Bruce Stillings. "Crackers
Fortified with Fish Protein Concentrate (FFC:
Nutritional Quality, Sensory, and Physical
Chrac`teristics." J.A.D.A., 61 (September, 1972)
pp. 2 6,279.

this' study up to 16 percent oftthe flour
used 1 altine-type crackers was replaced by high-
protein fish protein concentrate (FPC). Fo ti
fication levels of 4 and 8 percent FPC increased
PER threefold or more;higher fortificattbm did
not improve nutritional quality. Cracker's with 4
and 8 percent FPC were as acceptable as unfortified
crackers in texture and flavor."'

39' d.
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140. Nancy Snider. "Artificial'vs. Real Sweetners."
Institutions, 65 (December, 1969), p. 16.

The reasoning behind the struggle to remove
cyclemates from the market is refuted.

63

141. Nancy Snider. "Convenience Food R orts." Institutions,
69 (October 15, 1971) ,dpi. 97.

Cottonseed can be a source of three major
classes of protein products: defatted flour,
protein concentrates, and protein isolates. A
newly developed "liquid cyclone process" allows
cottonseed flour to be manufactured at a cost of
about 10c per pound. 'The protein content is from
67 to 70 percent, e flour is concentrated, has
a bland taste, and is light cream in color.

14.2. Nancy Snider. "Fats:" Institutions, 69 (November,
1971), p. 83.

The nature of different types crf 'fats and their
relationship to heart and artery dispaSe is dis-
ctiSsed. The author draws the conclusions that
it is not only fat that causes problems but -how
much is, eaten and what other foods are in the diet,
as well as the individual's metabolism.

143. Nancy Snider. "Of Concern." Institutions, 69 (December,
1971), p. 33.

Because of the discovery of DES in beef liver
samples, federal regulations now prohibit feeding
this hormone for seven days before slaughter.
According to one source, if DES were banned
completely, meat prices might rise as much as .

5 percent.

144. Nancy Snider. "Nutrition and Food Safety Puzzle."
Institutions, 70 (May 15, 1972), pp. 33-;34.

Se nays on labeling, nutrition education,
nutrition and "public policy, malnutrition, food
scientists, food chemicals, and information costs
to consumers are reviewed.
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145. Nancy Snider. "Convenience Food Report."
Institutions, 70 (April 15, 1972), p. 105.

Dr. -George Briggs feels.poor nutrition is due
to 6 factors: (1) economics, (2) negative social
and cultural customs, (3) negative food industry
factors, (4) lack of education, (5) lack of moti-
vation, and (6) lack of nutrition education. He
feels we must keep eating "traditional" foods to
obtain our nutrients.

146. Nancy Snider. "Convenience Food Report." Institutions,
70 (May 1, 1972), p. 149.

This is a review of recent FDA action on
nutritional standards with emphasis on comments
about the new voluntary nutritional labeling.

147. Nancy Snider. "Operators Inside Look at Nutrition and
Food Service." Institutions, 72 (January 15, 1973),
pp. 45-55.

Included is a question and answer section with
Dr. Jean Mayer about nutritional requirements and
how the food service companies can help consumers
be more aware of them.

148. James Snyder. "Profits in Protein?" Fast Food, 71
(July, 1972), pp. 36-40.

The article` provides reasons why restauranteurs
should take notice of the nutrition trend. The
value of food, the public's changing eating habits,
the institutional market, and food quality are
also addressed. Most food manufacturers strongly
agree that more nutrient -information should be
given the consumer, but they e.,?mplain that the
'FDA's proposed guidelines for rib-t'ritional labeling
are confusing and unworkable.

149. 'James Snyder. "Lawmakers Zero in on Vegetable Protein."
Fast Food, 72 (Jdly, 1973), pp. 40-44.'

The grocery industry has recently been issued
proposed federal regulations concerning engineered
foods, their labeling, and composition. The
purpose of the regulations is to allow manufacturers
to innovate products, but protect the consumers'
right to know what he is eating. Regulations are
described and state requirements are given for the
labeling of hamburger.
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150. Ira I. Somers. "Quality Control Pfoblems in Nutritional.
Labeling." Food Drug Cosmetic Law Journal, 27
(May, .1972), pp. 287-297.

There are many unresold problems involved'
in the production of labels with accurate, in-
formative nutritional data. Quality control problems
created, by nutritional labeling generally have to
do with three categories of food-products:
(1) fabricated products manufactured from ingredients
with partially controlled nutrient contents, (2)
products consisting of combinations of different
foods, and (3) unformulated products processed as
harveSted. Nutritional analyses on individual food
products have prohibitively' high costs. The author
advocates the use of average values of nutrients
available to the consumer, rather than specific
Values, which are more costly.

151. Raymond Stokes. "The Consumer Research Institute's
Nutrient Labeling R search Program." Food Drug
Cosmetic Law Journa , 27 (May, 1972), pp. 249-262.

Results are reported of studies (complete with
statistics) of nutritionists' opinions on nutrient -
labeling and label space prioritieS, consumers'
opinions on nutrient labeling, consumers' attitudes
and knowledge of nutrition, and the relation of
nutrient information and food purchasing behavior.

152. Lonnie Speight. "The Systems Concept--A New Path to
Menu Planning." Institutions, 66 (April, 1970),
pp. 43-46.

t

The systems concept is aunique approach to
management, a -way of organizing for accomplish-
ing tasks. Application of systems approach to
menu planning is discussed.

153. Joseph M. Stewart. "How Can You Make Them Eat the
Nutrition You Serve?" Institutions, 73 (August 1,
1973), pp. 10-12:

Providing a nutritious school lunar is a
logistical Troblem; consumption of the meal is
both a social and psychological problem. Affluent
Americana,may not take the time to consume adequate
meals, and the less affluent may be forced; for
economic reasons, to consume overly starchy, fatb,
or other' inadequate diets. Dietary inadequacy
carries over to the children and their reaction to
the school luEch. A nutrition education program
directed at b th parent and ohild is needed.
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154. J. P. Sweeney and A. C. Marsh. "Effect of Processing
on Provitamin A in vq4 tables." J.A.D.A., 59
(September, 1971), pi). 38-243.

carotene isomers were found in freshly harvested
vegetables. P \ocessing procedures (cooking with
and without pressure, freezing, canning, and in
some cases freeze drying) converted additional
amounts of all-trans carotene to stero-isomers
with lower biopotency vales.es.

155. Barry Tarshis. "School Lunch: The Problem is Manage-
ment." Institutions, 65 (July, 1969), pp. 46-52,
58.

This re -port from the N.Y\State Food Service
Association states that school lunch people know
enough about food and nutrition-abut must concentrate
on total management. Inadequate nutrition is not
just a problem of lower income communities, but
can exist in wealthier communities where school
food service has a low priority.

156. L. J. Teply and P. H. Derse. "Nutrients in Cooked
Frozen Vegetables." J.A.DsA., 34 (August, 1958),
pp. 836-840.

Twenty frozen vegetable products were subjected
to cooking procedures, which involved-the use of
minimal amounts of water and cooking to subjectively
determine "Optimum flavor, doneness." There was
little leaching of nutrients into the water except
for small amounts of sodium and approximtely 1/4
of all' -the vitamins, except beta-carotene in
turnip greens. Overall, there was practically
complete retention of thiamin; niacin, and riboflavin.
Ascorbic acid, too, was well retained.

I157. Frank Thomas. 'Management Perspecti'ves." Institutions,
62 (May, 1968), p. 221.

People's tastes are conditioned by what they
are accustomed to. A trend toward more bland foods
is evolving among young people. Today's economic
cli'ate indicates that more non-animal foods will
be used and protein substitutes will probably wean
people away from red meat in general.

401
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158. M. H. Thomas; S. Brenner; A. Eaton and V. Craig.
"Effect of Electronic Cooking on Nutritive Values."
J.A.D.A., 25 (January, 1949), pp. 39-45.

The amount of cooking water used had the great-
est influence on the retention of water soluble
nutrients in vegetables. Pressure cooking resulted
in superior retention compared to boiling water
and electronic range 'techniques. Thiamin retention
was higher in meat patties cooked by high frequency
energy than in patties cooked by grilling. Beef
roasts showed slightly better retention of thiamin ,

riboflavin, and niacin when prepared in a conventional
oven than when prepared in the electronic range.

159. Miriam Thomas and Doris Calloway. "Nutritive Value of
Irradiated Turkey." J.A.D.A., 33 (October, 1957),
pp. 1030-1033.

Thiamin content was severely reduced during
irradiation, destruction increasing with the dcse
of irradiation. Riboflavin was more resistant to
radiation. and niacin was not affected. After roast-
ing, thiamin retention in irradiated turkey was
less than in non irradiated. There was no difference
in riboflavin, and niacin retention was slightly

'_less after cooking. Pan drippings showed that only
thiamin was diestroyed by heat, as all riboflavin
and niacin losses were recovered inthe drippings.

4

160. Miriam H. Thomas and Doris H. Calloway. "Nutritional
Value of Dehydrated, Food." J.A.D.A., 39 (August,
1961), pp. L05-116.

A comparison was made of the nutrient content
of various animal and vegetable products before
and after dehydratidn, irradiation, and the con-
ventional thermal processing. Generally, the
results suggest that nutrient content is affected
least by, dehydration. .

ar

161. W. S. Tsien and Connor Johnson. "The Effect oi
Radiation Sterilizationon the Nutritive Value
of Foods.", Journal of Nutrition, 69 (September,
1959), pp. 45-48.

Theeffect.of irradiation at 2.8 million,
5.6 million, 1.nd 9.3 million rad. levels on milk
and beef were studied) It was found that 0,utamic
acid, aspartic acid, serine, and glycine were most
seriously reduced by irradiation in both milk and
beeft

*7 4.02
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162. U.S. Agricultural Research Service. "Conserving the
Nutritive Values in Foods." Home and Garden
Bulletin No. 90 (Washington, D.C.: 1968).

This bulletin calls attention to some of the
important nutrients in foods that are affected by
diffEirent practices o h dling and preparation,
and suggests ways in which hese nutrients can
best be conserved in the hom . Such information
affords guidelines for meal planning and preparation
that will assure overall adequacy of the diet while
allowing for individual preferences in the selection
of foods and the form in which they are served.

163. Helen VanZante and Shirley Johnson. "Effect of
Electronic Cookery on Thiamin and Riboflavin in
Buffered Solutions." J.A.D.A.,,56 (February, 1970),
pp. 133-135.

The effects of electronic cookers on thiamin
and riboflaviniin buffered aqueous solutions were
investigated by microbiologic and spectrophotometric
analyses at two levels of concentration and two
final internal temperatures. Both methods of
vitamin analyses indicated slightly higher thiamin
and riboflavin retention during conventional
electric heating than electronic heating. The
retention differences were small and of little
significance'.

164. H. R. Vernon. ."Non-Dairy Cheese--A Unique Reality."
Food Product Development, 6 (August-September, 1972),
pp. 22-26.

A-satiSfactory replacement for natural cheese
must'provide fats, protein, vitamins, minerals,
and essential amino acids in the same approximate
amounts that natural cheese provides. A success-
ful substitute has been formulated and is marketed
as "Unique Loaf." The product composition, con-
sistency, flavor, keeping qualities nutritional
aspects, reliability of supply, and handling during
manufacturing are discussed.
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165. F. Voirol. "The Blanching of Vegetables and Fruits."
Food Processing Industry, 41 (August, 1972), pp.
27-33.

Of three blanching methods, immersion in water
allows water soluble nutrients to pass into the
blanching water, but this method also controls
undesirable oxidation. Immersion in steam and
treatment with microwaves conserve nutrients,
but are technically more difficult to control be-
cause they require specialized apparatus. Enzymatic
Frowning call be prevented by adding vitamin C;
when sulphur dioxide is used to prevent browning

- it may cause corrosion and off-flavors, it can
destroy vitamin B1, and it can be hazardous to
health at high levels.

166. Jane Wallace; Audrey Garvey and Julie Woodman.
"Convenience-. . . and Beyond." Institutions';' 64
(April,. 1969), p. 95.

Proteins produced by fermentation of petroleum
are rich in B vitamins and a number of amino acids.
They show a digestability of from 85 to 90 percent.
The efficiency of converting hydrocarbons to yeast

41
is kilogram of hydrocarbons = 1 kilogram of
yea .K Yeast produced from, oil has no pronounced
o'dorror taste and is relatively cheap, stab14.-,
and easily transported.

167. Jane Wallace; Audrey Garvey and Julie Woodman. ,

"ConvenInce . . . and Beyond." Institutions,
64 (Apr, 1969), p. 96.

The lfuthors provide a partial listing of some
common weeds and grasses which may be cultivated
to vary the menus of the future. The article
describes the weeds and occasionally mentions
good sources of vitamin A a 43 C, and minerals.

168. ,Jane Wallace. IsTomorrow: Tw Chickens in Every Pot- -
and a Soy Burger on Every Bun." Institutions, 66
(April, 1970), p. 90.

Inflation and the stringent economics of beef
production reduce the prospects of steak being con-.
sumed in as high quantities as in previous* years.
Hamburger (and possibly hamburger mixed with soy
protein) will be used instead. Soy protein (with
beef) makes a larger and juicer burger, with a
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higher nutritional value than is available with
beef alone. Americans may be slow to accept soy
protein extenders, but their attitude may be
altered by the pressure of cost of pure beef, a
new emphasis on nutrition as preventive medicine,
and nutrition as a political issue.

169. Jane Wallace. "Is it Our Turn in the Bag? The
World of Service." Institutions, 67 (October,
1970), p. 11.

There is rising concern about nutrition and
the effect it could have on the food service in-
dustry. Many accusations (about cyclamates,
MSG, and empty-calorie cereals) are exaggerated
or unjustified and the public is confused about
what to believe. Companies that prepare now for
possible attacks which may come will fare best
during the time the "nutrition cause" it in
fashion.

170. Jane Wallace.. "Soy Helps Hold Down Costs."
Institutions, 67 (October, 1970),-p. 140.

The article discusses new food developments
(specifically soy-protein) which help offset in-
creased costs', of traditional foodstuffs:. It also
gives advice on the use of soy protein.

171. Jane Wallace. "Something is Not Always Better Than
Nothing. Service World Report." Institutions, 68
(January 15, 1971), p. 11.

Nutrition does not mean that people must be
forced to eat foods they don't like. Food not
eaten is worthless. People must not confuse

I/ "nutritious" food with "pure" food.

172. Jane Wallace. "Discrimination Because of Age?"
Institutions, 68 (April 15, 1971), p. 11.

Efforts are being made to help solve the
nutritional problems of the elderly. EXamples
are Meals on Wheels, Foster grandparent programs,
A.D.A.'s position paper on the elderly, reduced
cost menus for the elderly in'some restaurants,
and-the suggestion that food stamps be used to buy
prepared meals,,for the elderly.
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173.. Jane Wallace. "The World of Service." Institutions,
70 (April 15, 1972), p. 13.

lo.

This editorial suggests "ways the restaurant
industry could help dieters.

.

174. Jane Wallace. "What's in a Name?" Institutions, 70
. (June 1, 1972), p. 11.

Thl,need for more nutrition education is
emphasized. Dietitians are criticized for keep-
ing "professional secrets" and not disseminating
vital nutrition information. .

175. Jane Wallace. "The World of Service." Institutions,
72 (May 1, 1973), p. 11.

This editorial criticizes FDA's labeling regu-
lations for food service products.

.....
c=.

176. Jeremiah Wanderstock. "Food Analogs." Cornell Hotel
and Restaurant Quarterly, 9 (August, 1968), pp.
29-33.

,
Many different food analogS-are commercially

available--dairy product substitutes, fruits and
'vegetables, flavors,'sweetenets, and

14

igh energy
foods. The use of spun protein foods .as been
implemented to servel4Nadditives to grountd meats
and in dietary and religioua;areay.

/

177. J. Weits; M. A. VanderMeer; J. B. Lassche; J. ,C. Meyer;
E. Steinbuch and L. Gersons. "Nutritive Value
and Organoleptic Properties of.Three Vegetables
Fresh and Preserved in Six Different Ways."
Internationale Zeitschrift fur Vitaminforschung, 40
(1970), pp. 648-658.

/---- .

Spinach, garden peas,-and green beans were
prepared by bottling, canning, domestic and
commercial deep freezing, dehydration and freeze
drying and were stored for six months. Vitamin C
content was lowest in bottled and dehydrated

t vegetables, and highest in fteeze dried and
commercial deep frozen vegetables. Thiamin levels
were generally higher than vitamin C levels. The
best thiamine retention occurred in dehydrated and
freeze dried vegetables; the poorest retention was
evidenced in canned vegetables.

PI
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178. R. W. Wing and A. Alexander. "Effect of Microwave -

Heating on Vitamin B6 Retention in Chicken."
J.A.D.A., 61 (becember, 1972), pp. 661-664.

In this stud-y, chicken breasts were cooked by
microwave and in a conventional oven. Retention
of vitamin B

6
in the microwave-cooked samples

Was significantly higher than the conventionally
cooked. Microwave cooking resulted in greater
weight loss and less moisture retention than con-
ventional roasting.

179. Paul-Dudley White. "How to Extend Your Life Span.":
Institutions, 65 (S"eptember, 1969), pp. 105, 108,
110, 114, 116.

Preventions and control of heart and artery.
diseases are discussed. Risk factors are stressed
and are classified as uncontrollable yr controllable.
The article list practical poidts to follow which
will increase longevity, with an emphasis on moderate
changes.

180. Virgil Wodicka. "FDA's Omnibus, Labeling Proposals
r- an Overviei:." Food Technology, 27 (Aptil, 1973).

ppi 52-62.

This article presents a lief review of the
third phase of FDA's program of.,nutrient'labeling,
published'in 1973. Comments ahout the new system,
as expressed by leading members of the/food in-
dustry, are included.

181. 'Julie Woodman. "Service World Week." Institutions, 7b
(April 1, 1972), pp. 17-18.

Research now points to heredity as the cause
of an inability to cope with excess cholesterol.
The USDA is now looking into the effectType A
requirements are having on teenage male's
cholesterdt levels.

182. Julie Woodman. "Wutrition--Steaks Guilty by Associ-
ation?", Institutions, 70 (March 15, 1972),.p. 18.

There have been reports that the saturated
fats that tend to raise cholesterol levels are
not fodnd in meat.
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183. Julie Woodman. "Food Revolt on Campus." Institutions,
70(January 15, 1972), P. 17.

College students have become more food and
weight'concious and the',J have started to rebel
against establishkent food. College food service
departments.are trdng to implement new varieties
and types of foods to correspond to these new food

Ahabits.

184. Agnes R. Yates. "eieting and Eating Out: Letters
to the Editor." .Institutions, 68 (February 1,1971),
p. 12.

The writer questions why restaurants do not in-
clude smaller portions on menus, why vegetables in
cooking bags are not more widely used, and why
sources of vitamin C are so high priced in restaurap
It is stated that the food industry could have a
dynamic, effect on the promotion of nutrition.

185. Mary Zehner. "Nutritional Labeling as Viewed by
Michigan Panel." Department of Agricultural
Economics, Michigan State University (no date avail' -
able).

1,972 panelists evaluated the unit, percent,
and descriptive 'methods of nutritional labeling.
The unit method was preferred over the'descriptiVe

'method for comparing nutritional values-of pork
and beans, while the peicent method was favored for
canned peaches. A favorable reaction was received
for the descriptive method for comparing nutritive
values of foodS, especially sources of protein.
The panelists most wanted nutritional information
on the labels of bread and cereal' products, dairy
products,.and canned meats and fish. Generali-
zations and re "commendations concerning the study
are given.
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PLANNING ASPECTS AFFECTING

THE FUTURE OF FOOD SERVICE:

A STUDY OF' PLANNING AND SPATIAL ISSUE

Structure of Population

i

. ,.

AIntroduction

This report^investigates a number of factors that affect food per-

vices. As an economic sector, the many firms comprising food service

respond to a multitude of demographic forces and life-style patterns.

These reflect the processes of_uril*anization, suburbanization, move-

ments to rural areas, income patterns, leisure ti,me and work activity,.

and migration patterns--both daily and secular.

At the same time, and hy responding to these forceS,, food services

themselves establish patterns of behavior internal to the,industry, in

terms of capital structure, firm size, market areas covered, employ-

ment'patterns, and location. These patterns ultimately affect the

.,
population system, as they create demands and supplies for resources

and personnel.

Although it is our purpose to define alternative configurations

for selected attributes of the food services sector, we limit ourselves

for the present to describing the interrelationships between the popu-

lation system and the food services. Our comments pertain at first to

the country as a whole, but later analysis will focus more directly,on

the State of Pennsylvania.
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Pure 1

Lorenz Curves Comparing Population and Area by

Towns and Villages, Schoharie County, 1870-1960
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Structure of Population Patterns

401

A number of historical patterns have been identified for describ-

ing population systems in the aggregate. These pterns reflect the

degree of concentration of the population on smaller and smaller land

areas. Such patterns as those.illustrated by the Lorenz curves in

Figure 1 are common to many parts of the country and reflect,urbani-

zation--the movement of the population-from rural to urban areas (40).

Mathematically, the Lorenz curves record only what we already

know--that more and more people are living in fewer and fewer places.

What is particularly interesting about the relationship of people to

places, however, is that the places themselves are ranked by size

according to still another mathematical function, shown in Figure 2.

This relationship is best known as the "rank-size rule." It

states simply that, given a city of rank 1 (New York) with 12,000,000

people, the next largest city (rank 2) will have a population 1/2

that of New York .(6,000,000), the next largest city (rank 3) will have

410

a population 1/3 that of New York (4,000,000), and so on. The result

- is a straight line when plotted on log paper. This pattern has per-

sisted over, time (Figure 3) and for a number of countries throughout

the world (Figure 4).

Were these patteins to be limited to just urban systems, we might

consider them "interesting" but not particularly relevant to the topic

of food.service establishmentsnumber of other studies, howeyer,

have confirmed similar patterns for various other economic sectors

like manufacturing (Figure 5) and retail (Figure 6).

c(

The rank-size rule is a special case of the lognordal istributicin,
. a
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Figure 2 V

Population of Urbanized Areas Ranked by Size, 1950

3,200
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Source:- D. Rutledge Vining, "A Description of Certain Spatial Aspects
of An Economic System," Economic Development and Cultural
Change, volt III, no,. 2 (January'1955), pp. 147-195.
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Figure 3

U.S-.A. 1790-1930. Communities of 2500 or More Inhabitants Ranked

in the Decreasing Order of Population Size

,Source: George Kingsley Zipf, Human Behavior and the l'rinciple of Least
Effort (Cambridege: Addison-Wesley Preto, 104).
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Figure 4

India in 1911 and 1931. Communities Ranked in the Decreas-

ing Order of Population Size.

Source: George Kingsley Zipg, Human Behavior and the Principle of Least
Effort (Cambridge: Addison-Wesley Press, 1949).
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Figure 5
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Manufactures in the U.S.A. in 1939 When Ranked in the Order

of the D creasing Number of Manufactures of Like Kind.
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Figure 6
%

Retail Stores (including Chain Stores) in the U.S.A. in 1939,

Ranked in the Order of Decreasing Number of Stores of Like Kind

Source: George Kinglsey Zipf, Human Behavior and the Principle of Least
Effort (Cambridge: Addison-Wesley Press, 1949),
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Figure 7 407

Log-normal Distribution of California Disposal Sites

by Size (Daily Tonnage Received)
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-orre-of-a-general-elass-of-skewed -distributions. Recent: theoretical

developments in the field of regional science suggest that the pat-

terns underlying the lognormal distribution can be produced by a

simple population growth process (58). Migrhtion is admissable in

this model under certain assumptions; although birth is not admissable,

its inclusion does not seem-to alter results drastically (9).

Thus', we have a simple model that explains, in terms of process

variables we know all about (birth, growth, and migration), the

structure of urban population systems. The model is also applicable

to any. population or population- related system having similar charac-

teristics, such as retail trade or manufacturing cm even garbage dumps

(Figure 7). A look at the distribution of establishments in the food

services sector, as shown in Figure 8, confirms the model for still

another economic activity.

In addition to distributions displaying relative size, we are

also interested in the relative location of units in space. Spatial

economic theory describes why market goods arrange themselves in hexa-

gonal market areas (39). The overlap of market areas for different

market goods leads to a hierarchy of urban places. This hierarchy is

similar to the one displayed by the lognormal distribution (8).

Food services can easily be categorized as a market good of this

type. This simply means that consumers will not travel'beyond a cer-

tain distance to obtain food services of a given quality. Sellers of

this service will then divide the space so as to exhaust the market.

The indication by many of the larger chains that they build new units

to accommodate a certain volume and that this volume is based primarily

4_1:9
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Figure 8

Distribution of Food Service Establishments

;
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Source: U.S. Census of Business, Retail Trade Subject Reports, Vol. 1
Table 1 and Table 3.
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on neighborhood patronage, suggartg-this contention. A market region

so divided will look like the one shown in Figure 9.

The extent and interrelationships of these markets will vary, de-
.

pending upon the internal functional structure of the city. In general,

however, we can expect relationships like, those shown in Figure 10 to

prevail (43, 60). For the food services sector in a city of 100,000

people, 90 percent of the food services will be found downtown in the

core city, whereas the balance, 10 percent, will be found oueslcle the

core city in suburban locations. As the city size increases, and the

suburban character of the place prevails, more of the food services

will be found in non-core locations. For example, in a city of 400,000,

only 15 percent of the food services will be found in the core area,

whereas 85 percent will be found in non-core or suburban areas.

From a spatial market standpoint, we can expect to find the hexa-

gonal markets of the food service establishments tightly packed in the

first instance and more loosely packed in the second. In general, for

a typical city, the spatial market areas will exist on a gradient from

very small areas near the center to very large market areas in the

Suburban areas (39). This reflects nothing but differences in customer

density.
4,

One imgortant factor that distorts the patterns just described

above is the effect of commercial ribbons of retail and service facili-

ties (11, 16). Whereas the hierarchic market area approach establishes

a "hinterland" around each center, the commercial ribbon really acts

as a linear market depending on traffic flow through it. A number of

studies have demonstrated the variability of these commercial strips.

42i



.49`

1.1GURE 9

A Divided Market Region

Marke

,FIGURE 10

Region Relationships
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Source: Larry Smith, "Space For the CBD's Functions," in Bourne, Internal

Structure of the City (London: Oxford University Press, 1971), chart 1,
P. 358.
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Evearlritirin the food service sectors, differences between restaurants

. and drive-in eating places exist on commercial strips. For example,

people tend to make a special trip to a restaurant on,a commercial

strip, but combine a stop at a drive-in with othes*gtops on the com-

mercial strip. Drive-ins, then, capture much more of the major

through-traffic than restaurants. Thus, food service establishments

reveal both a hierarchic and a highway service orientation, even when

located along commercial ribbons.

Trends in Population Patterns

The geographic patterns of,population movements can be organized

for analysis into three functional streams (51). The first deals with

the movements of people from economically depressed areas of the nation

to more viable areas. In the past, this movement has primarily con-

stituted migration from rural to urban areas. But due to changes in

the structure of many local economies, movements of this type will

increasingly take place between urban areas. The second functional

stream consists 'of movements within metropolitan areas (21, 62). Due

to changing life styles, incomes, and family sizes,,people may move to

different parts of the same metropolitan area, but may not change their

job or type of work. The third functional stream consists of movements

between metropolitan areas (42). These movements are typically related

to changes in job or position within a company, a drastic change in

life style, or a desire to start new elsewhere. These migration pat-

terns, in contrast to birth patterns, will be the shapers of urban

structural change.

423
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In particular, examination of growth patterns reveals that spon-

taneoug grolth centers are acquiring a disproportionate share of re-
.

distributed grawth(51). A large share of the growth in metropolitan

. .

areas in general occurs through, immigration by a relatively few,

rapidly growing metropolitan centers. Future urban growth is likely

to be concentrated in these relatively few "migration magnets" (27).

J--
Because of these shifting/Pattern4, a number of existing metropolitan

/
areas can be expected to off and even decline in population dur-

ing the late 1970's. Moreover, this development will have implications

for metropolitan markets in general, and food services among them. In

particular, the food service sector can expect to find rapidly growing

markets and opportunities in small, rapidly growing metropolitan areas.

These are characterized by a younger, more mobile demographic profile,

and therefore a profile that is more likely to demand higher levels of

urban eating services and leisure facilities.

These general patterns obscure variations in migration patterns

among groups. For example, Blacks appear to move more often than

Whites, reflecting in part their renter status and concomitant in-

ability to obtain loans or accumulate capital for a house and their

inability to break into suburban areas (30). The prosperous and

highly educated move to the suburbs while the poor stay in the cities;

this pattern holds true regardless of race.

Rural areas-will continue to lose population as the Metropolitan

areas and amenity areas continue to attract migrants. As a result, the

depopulated areas may either be oVeremployed or underemployed, depend-

frig on whether consumers or producers leave. This rural loss, - however,
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proceeds in stages. Rural farth types may move to, the regional center

and then onto a medium-sized metropolitan area. Thus, small urban

places (between 10 and 50 thousand) may grow quite rapidly in those

areas ,undergoing transition in the rural agricultural base. SecondlY,

much of the "rural" population is non-farm and growing in size. Goods-

and services supplied to meet their increasing needs will support

gr t in regional ufarket towna.

Life Style, Activities, and Leisure Time Patterns

One of the most important vA.iables one needs to investigate in

the area of life style, activities; and leisure time patterns is the

amount of discretionary time available. Sex, family responsibility

level, and work status are all important determinants of this variable.

In one study, for example, the fulltime working female with young

children had only slightly more thin one-third as. much discretionary

time (2.6 hours/day) as the part -time working male with no, young

ildren1( ;.2 hours/day) (19). Contrary to expectations, however,

income differences do not seem to affect differences in discretionary

time. Other studies support these findings between occupations and

cross different communities. Higher income people, however, do

spend more of their discretionary time outside the dwelling unit thali

lower income people..

Although professionals are more work-oriented than non-profes-

sionals, professional; have alhigherraffinity for vacations and

leisure actiliity, whereas trades-people, for example, seem to have

enough leisure time and are less work - oriented (26, 54).

42-ti
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Younger people and single people are, in general, more leisure-

oriented than older married types. At the other end A the age

spectrum, however, retirees, particularly in retirement communities,

develop more leisurely life styles (22). One study revealed some

measure of detail on leisure time activities. Members of the sample

population were called on the telephone and asked to recall their

activities for the previous 24-hour period. For the activity group=

ing, "restaurants, parties, 'and movies," although no more than 8 per=

cent of the population as a whole engaged in this activity at a given

time period, up-to 19 percent pf the age cohort 16-24 and 18 percent

of the age cohort 25-34 were engaged in this activity for a given

period of time (See Figure 11) (10).

This same study reported much higher fates of the activity,

"eating and drinking in residences," for upper and middle class pro-

fessionals than for the rest of the population. For exempla, at one

point, 72 percent of the upper classprofessionals and 48 percent of

the upper middle class professionals were at home for supper, whereas

only 26 percent of the population taken as a whole was at home for

supper. These results must be interpreted carefully, due to small

sample size. Also, the data reports temporal patterns: there may

appear to be sharp differences in he frequency of an activity, but

these..differendes hold only for selec d times. Clearly, almost

everybody eats supper, but not everyone eats at the same time, or for

the same length of time, or at home. Apparently, however, many upper

and upper Middle class professionals do.

Certain trends in leisure time activity may be emerging. At

42 G
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present, about 1/4 of 1 percent of laborers are on a 4-day 40-hour

work week. This level will probably continue to increase. But right

now it is not a significant part of the pattern. Rather, the signifi-

cant changes in leisure time are measured by more paid holidays and

longer vacations, not in shorter work weeks (15, 26, 48, 53, 64).

Due to decreasing fathily sizes, women's worklife expectancy will

continue' to increase. This observation is reinforced by better pen-

sions, social security,,and greater longevityYas well as by changing

family structure and role differentiation (35, 55).

42
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Structure of the Food Services Sector

Introduction

419

We focus, in this second section, specifically op the food ser-

vices sector. The food services sector is one aspect of the popula-

tion system we have been investigating. 4n many respects,.the food

.

.services sector lags behind the population sector. Thus, the trends

. we see in the population system as a whole appear later in the food

services sector. (We summarize a number of structural and institution-

, al trends in this section.

Institutional Trends in the Food Services Sector

Decision-making and planning in the food services sector will be

affected by laws gnd regulations relevant to the industry; by changes

in'technological forecasting; by new marketing techniques; and bycs-
.

chhnges in the food service delivery system.- We outline some of these

trends here.

Laws and regulations. The legal constraints and service come

from either the federal or;the local level. The possible further regu-

lation of frandhising activities by'the federal government could severe-
-,

ly limit food service industry expansion.' Fortunately for food services,

many congressmen view franchising as a means of keeping,small business-

men viably world of big business, even though the franchisers

themselves are among the biggest firms in the sector. The evolving

guidelines are thaefranchising restrictions are considered based on

429
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the allocation of financial risks between the franchisor and the

franchisee. There has also been a strong effort to set up minority

members in franchising operations; as a result, Small Business

Administration loans haVe become increasingly available for franchisees

(6, 25). (While these observations are dated, the pattern persists at

the time of writing.)

The outlook seems equally favorable on the local level. Although

'there have been some minor exceptions, zoning decisions have firmly

established fast food operations as restaurants; as such, they are

entitled to all the opportunities open to restaurants. Noise, parking,

congestion, and other similar ordinances have done little to impair

restaurant locational freedom (70-79 incl.).

Food delivery systems. The systems approach is of great impor-

tance in the food service industry; within the industry, the fast

food operations have used this mode to greatest advantage (4, 29).

One observer, in examining the success of McDOnald's, notes tha they

have extremely low failure rates and a high number of repea ustomers
(1)

He attributes this to entrepreneurial financing, wise site selection,

and rapid delivery of a high quality product in a clean environment.

In fact, the whole unit is designed to maximize product performance

with great attentionto details.

Technological forecasting. The systematic handling of infortation

in industry for forecasting purposes is gaining, but it effect is.
s.

still quite minor. New methods have been developed to the point of

reason4.le accura it is their application, however, that lags (14).

One m veloped assesses the changing locational advantages of

430
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sites over time and could be relevant tb the food service sector. New

locations arise because of changing costs, volume, and destinations.

Marketing techniques. Rather than blindly increasing sales,

many marketers are trying to shape demand to conform to long range

objectives. This "de-marketing" may be general, selective, or

ostensible (47). Marketing should regulate the shape and level,of

demand so that it conforms to ,the organization's current supply

situation. In the food service sector, this approach could be crucial,

given highly engineered service structures and tight inventory schedules.

AEVOrs that will help shape the future of the food service Indus-
(

try include the development of distribution networks, more accurate

site selection, the structure of agribusiness units that supply raw

materials, and the internal structure of the food services sector

itself:

Food distribution networks. Two trends are emerging in the dis-

tribution of goods. One involves the transformation of the distributor

to a wide product line. (The ultimate case would be one distributor

handling all the needs of one consumption unit.) A proliferation of

services may accompany this movement, including menu consulting, mer-

chandising assistance, recipe development, food costing, and computer-

ized billing, ordering, and inventory recording (68).'

Another trend involves cost-plus pricing. This practice could

entail 7 -day instead of 30-day billing. It,would thus require the

individual unit to keep a higher inventory and would also require of

the individual unit more advanced planning (68). *'

On another scale, the innovations in communications and transporta-
s
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tion have brought about the decline of the terminal market--for

example, the Chicago stockyard (32,561. Thus, the decentralization

of distribution into market areas is both more feasible and more

probable. This also means that direct purchase form feeder to packer

has become the predominant means of marketing in the meat industry.

This elimination of an intermediate step could provide both higher

profits to growers and lower costs to packers.

Agribusiness units. The continuing trend in agribusiness is

towards more vertical integration of product acquisition and delivery

(31). This has meant that control over decisions in agribuQiness has

been increasingly shifted to non-farm firms. One forecast explains

that because of the concentration of technology, communication, and

organization, these firms can use their control to extract the most

from those who buy from it and sell to it.

Site selection. Although the site cannot, hy'itseif, determine

pro -

fits

viability, its accurate selection can optimize whatever pro-

fits can be made, and in some cases surmount other bad decisions:

Thus, the continued development of site location technology is of real

importance to the food service industry (3). The site must be selected

in the context of market policy and in relation to the specific nature

of the goods sold and the market population. Tools include indices of

shopper effectiveness, customer survey tephniques, and general observa-

tional methods.

Trends in the food service industry. The advantages of the

franchised sector of the industry include centralized buying, central-

ed promotion, untapped market potential, better than average growth
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and survival rates, reduced opening 'costs, and continuous checks on

unit'operatiOn. One Wall Street analyst also mentioned several

weaknesses--accounting methods, possible antitrust action, inexperience

of many entrants to the field, over saturation of market areas, and

setback in franchisiff"(37).

Standard and Poor's June, 1973, market analysis concluded that

restaurant problems have been overstated (63). In reality, minimum

wage legislation would affect restaurants only marginally. Gasoline

rationing would have little effect as many companies depend on resi-

dents in the area to provide from 80 to 90 percent of revenues. The

report concluded that total sales would expand 8 percent annually over

the nex ten years as it had over the past ten years. This growth

prognosis is based on increasing numbers of people in the 20 to 34 age

ohort, increased levels of disposable income, increasingly mobile

people, longer vacations, shorter work weeks, changing life styles,

larger promotional campaigns, and more women in the work force.

The top 100 companies dealing in fast food services increased

PP their share of the sales from 29.5 percent in 1965 to 36.1 percent in

1972. Advantages in size include attracting top managerial talent,

establishing internal commissaries, and being generally well known in

market areas.

Current'trends in the industry point to more complex operating

systems, increased emphasis on company owned units, and the belief that

market saturation is a long way off. These trends tend to reinforce,

the dominance of the majors, and they should continue to gain more

of the market in the future. ti
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Structural Trends in the FoodServices Sector

Before looking at spatial patterns in Pennsylvania specifically,

we must first establish a picture of the structure of the eating sec-

tor at a national level. This approach allows us to delineate major

trends and to establish a basis for comparing Pennsylvania with the,.

rest of the country.

We-make these comparisons graphically with the use of the log-

normal distribution, a simple distribution often used where there is a

degree of concentration in an economic sector of the market (8, 9, 59).

Economic concentration in a sector is characterized by a few estabish-

ments having a large proportion of sales and a large proportion of

establishments having a small proportion of sales.

From Figure 12 we see that eating places are characterized by a

moderate degree of sales concentration, with the top 2 percent of

establishments earning above $500,000 a year in sales. Of a total

of 220, 236, these 4,480 establishments earn 22 percent of all the

sales in that sector. The graph indicates a slight increase in

concentration between the years 1963 and 1967. During this period,'

over 30,000 establishments in all size classes went into business.

Primarily, however, growth was most rapid among establishments of the

largest size class, which accounts for the increasing concentration in

1967. This could have been caused by large establishments entering

the sector for the first time, or more likely, by growth im sales of

establishments in smaller size classes which then migrate to larger

size classes. Inflation may also have caused an apparent increase in

concentration.
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Eating Establishment Sales Concentration
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Source:' U.S. Cenus of Business, Retail Trade Subject Reports, Vol.1

Table 1 and Table 3.
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Figure 13

Eating Establishment Employment Concentration

For the US as whole,
28% of the esta ishments
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Percentage of MultiUnit Firms in

Pennsylvania and the U.S. (1967)
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The Pennsylvania data,-sandwiched between the 1963 and 1967

data for the country as a whole, indicates that the structure for

Pennsylvania is not far different from that of the country.

Siinilarly, from Figure 13, we can see that a similar pattern

appeargior the employment structure of the eating sector: Most of

the eating places employ very few people, whereas a few employ large

numbers. Twenty-eight percent of the establishments are runk'y their

owners. Roughly 84 percent of all establishments have ten or fewer

employees. Again, Pennsylvania does not depart substantially from the

national picture.

Finally, most of the firms are single unit enterprises. This is

true for 90 percent of the establishments for the country as a whole

and 98 percent of the establishments in Pennsylvania. Only 5 percent

of the establishments belong to firms having ten or more units for
451,

the country as a whole. Less than one-half. of one percent of the

establishments in Pennsylvania belong to firms,having ten units or

more. (These figures Appear in Figure 14.) We can expect more and

more food service establishments to belong to mult/hilnitfirms as the

fast food and other restaurant chains continue to grow in number and

size (18, 23, 61,,69).
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Structure and Trends of Population and Food Services for Pennsylvania

Introduction

Although the results for the country as a whole are insightful and

suggestive, and would help investors and pNvilgrs in the food services

sector, because economic decisions take place in and have an` effAct

on space, it would be more helpful to look At a given spatial area in

g t detail. This approach helps confirm the broader trends as well

as develop specific policy guidelines. The authors investigated the

State of Pennsylvania as an example of how the methodology is applied

and as an illustration of the kinds of results one can expect.

Method

Data was obtained from U. S. Census Reports for population of

urban.places, number of firms in the eating and drinking sector by

urban place, and sales in the eating and drinking sector by urban

place. Land areas of urban places were also obtained. This data was

collected for two different time periods to permit an observation of

trends. Furthermore, the urban place data was divided into two

categories, SMSA urban places and non-SMSA urban places, to permit a

more carefeexamination of expected differences in urban, places at

different levels of the urban hierarchy and with different functions.

These two categories are hereafter referred to as "urban" and "rural"

places respectively.

The data tables portraying the values for the variables described

433
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above are given in the Appendix. Data was collected for all urban

places in Pennsylvania and aggregated for easier analysis into the

following 12 population size classes:

1. 1,000,000 and above,

2. 750,000 - 999,999,

3. 500,000 - 749,999,

4. 250,000 - 499,999,

5. 100,000 - 249,999,

6. 75,000 - 99,999,

7. 50,000 - 74,999,
4t

8. 25,000 - 49,994,

9. 10,000 - 24,999,

10. 7,500 - 9,999

11. 5,000 - 7,499, and

12. 2,500 - 4,999.

A series of questions face decision-makers in the food service

sector. These questions have to do with (1) the location of the popu-

lation to be served; (2) the compos1tien of the market population at a

given location; (3) the kinds of economic activities engaged in by the

market population; (4) the types of people involved in a given economic

activity; (5) the location of such economic activities as food service

establishments; and (6) the numbers, types, and sizes of food service

establishments in a'given urban place location.

One way to begin answering these questions is to look at 10Cational

concentrations of the activity eating and drinking relative to the

population and then to make comparison-6 over time. One makes these

'440
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comparisons by using the Lorenze curve (40). _The Lore ze curve, as

used in this study, simply portrays the extent of conce ration of the

-chosen variable on land. If the line is straight (as the reference

line drawn 45 degrees to the axes), it indicates that the variate in

question, say population, is equally distributed over the land area.

The more-t'h line is curved relative to the straight line, the more

concentrated the population is relative to the land area. Since

population divided by land area represents density, this curve simply ,

measures the extent of density variation. In Figure 15, for example,

we see that 50 percent of the urban population lives on only 25 percent

of. the urban land area.

By looking at Figure -nice see that the population was more

concentrated in 1960 than it was in 1970. This supports the hypothesis

that the population is becoming gradually more suburbanized in,Penn-

sylvania. The gini coefficient is an index used to measure this degree

of concentration. It is equal to the ratio of the area under the

curve to the area of the triangle and varies from 0 to 1. Zero, of

course, reflects no concentration and one represents high concentra-

tion.

4

Results
a

The results of our data analysis are plotted in Figured 15 through,

20. The numbers along the graph segments indicate the urban place

size class category associated with that line segment. In general, we

would expect to find the size class categories with the largest urban

places close to the origin, because their line segments have,thel
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Figure 19

Population Concentration Rural Places (B)
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steepest slopes, and there ore indicate the highest densities. As we

would expect, our)data in general shows higher densities in larger

places, which confirms our hypothesis of urban systems structure.

From these figures we can make a number of interesting comparisons.

For example, Figures 15 and 16 indicate that whereas urban places have

become suburbanized between 1960 and 1970, the population in rural

places has become more concentrated. This suggeets a movement of

people from small rural villages to larger regional places as a continu-

ation of general rural-to-urban migration trends in past years in

oter parts of the country.

From Figures 17 and 18 we see that, for urban places, the con-

centration of establishments and sales has followed the concentration

of population and has declined. Given_ decreasing total population in

urban places, this means that many establishments are leaving the

market. In general, the number of establishments are less concentrated

than the population, whereas sales is more concentrated than the

population, indicating that the average sales of establishments in

denser areas is much higher on a per establishment basis than the

sales of establishments in less dense areas. For the rural places,

this last relationship is true only for 1970, indicating that perhaps

the rural system has just recently come into conformance with the

urban system.

ry of new establishments has occurred in urban places, but

only in he smaller urban places. This occurrence, as well as the

establis ent exit trend already mentioned, has contrihuted to the

declining concentration of establishments and sales in urban places,
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in general.

The picture emerging in urban places, then, seems to be this:

Total population is declining as the urban population is suburbanizing.

Establishments sales in general have followed the population out of

urban places. Whether food service establishments have become re-

established in suburban areas cannot-be concluded from this data.

Trends in rural places oppose the urban trends in certain aspects.

The increasing concentration of population has not been followed by an

increasing concentration of establishments or sales in rural places.,

Rather, the opposite has taken place, and the concentration of establish-

ments and sales has declined, as shown in Figures 19 and 20. This de-

cline appears to have been caused by the entry of new establishments

in rural places of the two smallest size classes, despite an absolute

decrease in the total population in these two size classes. One

could hypothesize that the demand for these services has increased

phenomenally, probably due to their having been undersupplied in the

past. Also, a changing occupational structure in rural areas from

farm to non-farm could account for changing incomes and tastes, and

thus for changing demand.

Thus:', then, is the picture that seems to be emerging in rural

places: The total population in rural places has declined as people

move from rural to urban places. At the same time; however, population

shifts are occurring between different-rural size classes. Although

the smallest places (2,500-4,999) are declining absolutely in popula-

tion, their demographic and occupational structure is changing so

drastically, that the demand for eating and drinking services is rising
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rapidly, calling forth new investment, new establishments, and higli

sales. On the other hand, population is shifting to the medium-sized

rural places; however, two responses are occurring.,,Structural

changes in some of these places (those in the population size class

5,000 - 7,499) are similar to those taking place in the smallest

places (2,300 - 4,999). Thus, new establishments are entering the

market. In the large places, however (those in population size classes

7,500 - 24,999), even though population is increasing, establishment

entry is not keeping pace. Structural changes are probably not as

profound. Although many older style restaurants are still in business,

many are going out of business and are not being replaced rapidly

enough by new units.

4 5 0
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Scenarios for the Vennsylvania"Food Service Sector

Introduction

At this point, we will summarize and draw upon our results in

the previous section to construct a number of possible scenarios for

the future of Pe nsylvania food service. These scenarios are not

meant to be exhaus ive; they suggest a few alternative configurations.

In this sense, however, they serve a heuristic purpose.

The Scenarios

Population movement. The current trend in Pennsylvania is for

suburbanization in the metropolitan areas and the concentration of

population in the non-urban centers of rural areas. If this process

continues in its present form, food service establishments will continue

to move from their central city locations to the suburbs. In rural

areas, the continuance of the present trend would suggest rapid growth

in certain -areas until the market has been satiated and then a level-

ing off. It would also seem to mean that medium-sized rural places

would prdbably Amain stable (in an absoulte sense) and the number of

establishments in central cities would continue to decline.':-

There are two separable elements of population movement in

Pennsylvania. One is the urban-to-suburban movement df population and

food service establishments. The second is the movement into smaller
..`

rural places from the dispersed rural areas. It may be profitable to

treat each of these elements independently in drawing alternative
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constructs of the future.

Changes in the urban-suburban pattern. Three changes in the

urban-suburban migration pattern-4ould almost certainly affect Pennsyl-

vania food services:

'(1) The future location of food services could be altered by a

change in the intra-urban migration patterns. A similar effect could

also be achieved by a change in facilities use with the residential

pattern being held constant. Although there seems to be littld evidence

that this is likely to include a movement back to the central city, it

becomes a more realistic condition if the city is made more accessible

and a safer place to visit.

(2) If solutions are found for the more serious the central

city's problems,, it could become an,area of commercial and cultural

activity again. It could provide a comparative advantage in time

savings and variety of attractions which would also mean that food

service locations would locate in the central city once more. The
9

pattern of industrial and commercial locations in the suburban areas

might also be ameliorated by these developments, but the change to a

central'city location could be adversely affected by the high'cost of

land there.

(3) A subset of the previous scenario would be a reversal of the

residential patterns and movement of people back into the central city.

This would result in an even more significant reversal of demand,patterns

for food iervice in urban areas, The probability of this occurrence

depends'on a more complete solution to the more serious central city

problems than those suggested in scenario 2.

4.52
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Changes in the rural pattern. In the rural places there are\ two

prominent alternatives to the continnatlyn of the present trend. One

is a simple reversal of the trend toward smaller central places ancf a

return to the scattered forms et the past. A second possibility is the

continued movement of people frcm scattered rural areas and their con-

centration in rural places of a larger size class. Here are our two

scenarios:

(1) The reversal of the present trend seems the least likely of

future courses. It calls for the reversal of a long term trend and a

return to a different life style and less community contact. If this

were to occur, the market potential of the smallest rural places would

decrease because of a diminished density. It also assumes that trans-

portation factors are held constant, an unlikely contingency.

(2) A second possibility is that the present trend will continue

but that the concentration will shift to areas of larger population

within the rural context. This would seem to be a more likely alter-

native because it is a small deviation of the current trend and allows

for increased' community contact. Since most employment in this sector

is non-farm,, a shift in the location of employment sources squid be

instrumental in causing a movement to larger rural places.
c\-

All of the previous scenarios operate under the constrain`: of

future transportation patterns. The rural places that rely-on a great

deal of commutation to supply employment for their residents are most

sensitive to changes in transportation structures and costs. There also

are impacts in the suburban-urban movement-patterns, but these are more

likely to be met with a multi-modal transportation system unless there
.
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is sufficient pull in the central city to make it an attractive place

to live.

Disposable income and lifestyle. The income and lifestyle data

indicates a trend toward more leisure time, an increase in women's

woriclife expectancy, and in general-, a trend toward more of the budget

being spent eating outside the home. In addition,the data indicates

that much of the restaurant trade is generated by the young (ages 16 to.

34) and by upper and middle class professionals.

For Pennsylvania, the number of restaurants, and the restaurant

sales in general, are expected to increase. The trend towards more

holidays and longer vacations may well lead to a greater need for

food services to serve such existing vacation areas as the Poconos, the

"Dutch" region, or the Laurel Mountains--or new ones to be developed.

While all resorts are likely to be affected, thet areas oriented toward

the upper and middle class professionals and to youth, may expect the

largest increase in numbers of establishments and sales.

For rural areas, the decreased concentration of establishments and

sales paired with an increased concentration of population may well

continue. If that population is predominately non-professional, then

the trend can be in the number of establishments in food services and

a*decrease in sales may well parallel the suburbanization trend in

urban areas. That is, the upper and middle classes are leaving the

more concentrated areas for less concentrated areas. .This trend sug-

gests the projection of an increased number of food service establish-

ments in medium-sized rural places and a continuing decrease in the

number of establishments in larger rural places.

41
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The trend far establishments and sales to follow iPlation moving

out of urban places can be expected to increase. But this trend is

only partially explained by the general movement of population from

central cities to suburbs. The socio-economic states of the movers

(namely, upper and middle class) indicates that the demand for food

services may increase in suburbia more than the population. For

central cities, the reverse may well be true. That is, the demand

for restaurants may well decrease as the proportion of non-profsional

residents increases. This trend may be further escalated by the

attraction of non-professional rural people to urban central cities.

From a more general perspective, however, all of the trends to-

ward decreasing numbers of establishments and amount of sales will be

lessened by the trend toward more leisure time for all classes.

Structural trends. Existing government regulations do not limit

franchising or location or food service establishments. Establishments

seem able to move freely to follow the population. A franchised opera-

tion represents a more viable business venture than a private business

venture. Thus, with the existing regulations, franchised operations

should become even more prevalent in Pennsylvania. Advanced methods of

site selection, distribution, and market area formation should allow

establishments to be more sensitive to population demands and socio-

economic trends.

As capital purchases are more easily financed by franchises, and

as franchises continue to increase, the trend toward the application

of the systems approach will increase. Automation will create demand

for new types of employment, and may cause unemployment to increase.
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In Pennsylvania, newer firms are locating in suburban and smaller

rural areas, and many of the new establishments are likely to be

franchised. This trend has a number of implications for employment.

Old establishments from more concentrated areas employed more workers,

many of whom were unskilled. Newer establishments may employ far fewer

people. In fact, increased unskilled employment in food services can

be projected in the more concentrated areas. The total employment in

food services, as in many automating industries, may welLdecrease

and become characterized by less skilled employees on the production

line. Increased centralization of menu planning, distribution, and

marketing will simply cause a shift in the location of skilled employ-

ment.
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Methodological Issues and Areas for Further Research

A number of methodological problems may have introduced bias

into our results or provided us with a picture different from the

correct one. First, the basic unit of analysis was the urban place;

this is the smallest unit for which data can be collected. This re-

striction meant that we could not, in the absence of further analysis

of SMSA's, for example, corroborate our view of the suburbanization

process. Second, the aggregation of urban place into size classes,

while defensible on pragmatic grounds, does caused a mixing of places

with different functions. Ideally, one would consider each place

separately, but that would haVe entailed excruciating work. Third,

there were a number of categories for which data was not available.

As these data vacancies tended to be more frequsnt for smaller. places,

places in smaller size classes were systematically underrepresented.

But the total impact, although unknown, was probably quite small.

A number of problems are inherent in the data itself and in the

way it is collected by the census. It is only with difficulty that

one can impose a spatial framework on census data. This practice leads

to many assumptions about the nature of the phenomenon one is testing.

The imposition of an urban-rural dichotomy was cne such imposition.

Clearly, many urban places located in SMSA's are quite small, nd

would probably qualify functionally as rural places. The opposite is

also true. Therefore, to make statements about the "rural" or "urban"

nature of the derived distribution is somewhat speculative. One might
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have come to similar conclusions based on a different categorization.

Finally, it must be mentioned that whereas data for "eating places"

was available only for larger agglomerations (SMSA's, the country as

.a whole, the state), only the breakdown, "eating and drinking" was

available for urban-place data.

Most of the difficulties in the approach taken here could be

ameliorated by a more detailed look at a few typical SMSA's and a

few firms in the food services sector. This would yield useful

information about detailed decision-making processes. Further, more

detailed work on disposable income needs to be done. Although we know

what people eventually buy, we don't know how specific groups spend

their money.

Finally, there is the normative question of planned change. We

have described what has taken place and what will probably take place

given no intervention by the social sector. What the social sector

might do should merit a little more attention than what we accord it

here. But for the present, we feel we have begun to lay out the

basic' informational bac1ground on whichtetailed policy questions can

be formulated.

45o
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APPENDIX

Size Class

Urban SMA Places, 1970

Land
2

Popu- Area 4/

3lation (sq.mi.) Firms $
Sales

Employ-
5

ment

1. 1,000,000- 1,948,609 128.5 4,420 316,183 22,294

2. 750,000-999,999

3. 500,000-749,999 520,117 -55.1 1,403 115,234 6,875

4. 250,000-499,999

5. 100,000-249,000 342,322 62.7 900 52,310 4,155

6. 75,000-99,999 87,643 9.6 291 18,637 1,097

7. 50,000-74,999 426,859 57.7 1,311 68,022 4,908

8. 25,000-49,999 350,039 84.7 801 37,798 3,966

9. 10,000-24,999 623,908 135.8 1,823 81,067 6,829

10. 7,500-9,999 259,938 53.5 581 27,790 NA
*

*
11. 5,000 -7,499 394,768 118.3 1,031 56,410 NA

12. 2,500-4,999 236,176 90.9 907 53,301 NA
*

TOTAL 5,190,376 796.8 13,460 806.T32 50,124 .

Sources of Data

1. Population -- United States Department of Commerce, Bureau
of the Census, General Population Characteristics:
Volume' 40, Table 16 (1970)%

2. Land Area--Commonwealth of Pennsylvania Department of
Commerce, Pennsylvania Industrial Census Series,
entire volume (1972).

3. # Firms--United States Department of Comierce, Bureau of
the Census, Retail Trade--Area Statistics, Volume 40,
Table 3 (1967).

4. $ Sales--United States'Department of Commerce, Bureau of
the Census, Retail Trade--Area Statistics, Vq1ume 40,
Table 3 (1967).

5. Employment-United States Department of Commerce, Bureau
of the Census, General Social and Economic Character-
istics: Pennsylvania, Volume 40, Tables' 76, 77, 87,
106, 107, 118 (1970).

*
Data not available
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Size Class

Urban SMSA Places, 1960

Land
Popu- Area #

3lation (sq.mi.) Firms $
Sales

Employ-5
ment

1. 1,000,000- 2,002,512 128.5 5,099 267,130 26,469

2. 750,000-999,999

3. 500,000-749,999 604,332 55.1 1,561 90,441 6,967

4. 250,000-499,999 --

5. 100,000-249,999 358,230 62.7 1,745 37,740 3,471

6. 75,000-99,999 271,032* 36.3 802 19,494 3,526

7. 50,000-74,999 544,140 38.3 1,450 50,880 4,359

8. 25,000-49,999 285,182 48.2 1,093 31,862 2,618

9. 10,000-24,499 785,767 90.0 1,833 57,159 5,530
*

10. 7,500-9,999 207,671 62.0 526 18,875 NA
*

11. 5,000-7,499 376,098 136.1 1,058 26,854 NA

12. 2,500-4,999 250 113 99.7 7713r 23 103 NA*

TOTAL 5,675,028 756.9 15,937 623,538 52,959

Sources of Data

1. Population--United States Department of Commerce, Bureau of
the Census, General Population Characteristics, Volume 40,
Table 13 (1960).

2. Land Area--Commonwealth of Pennsylvania Department of Commerce,
Pennsylvania Industrial Census Series, entire volume (1972).

3. # Firms--United States Department of Commerce, Bureau of the
Census, Retail Trade Ar.ea Statistics, Volume 38, Table 102,
(1958).

4. Sales--United States Department of Commerce, Bureau of the
Census, Retail Trade Area Statistics, Volume 38, Table 102
(1958).

5. Employment--United States Department of Commerce, Bureau of
the Census, General Social and Economic Characteristics:
Pennsylvania, Volume 40, Table 75 (1960).

*
Data not available
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Rural Non-SMSA Places, 1960

43

Land
2

$
Popu- Area # Sa3les

4
Employ-5

Size Class lation (sq.mi.) Firms ($1,000) ment

1. 1,000,000-

2. 750,000-999,999

3. 500,000-749,999

4. 250,000-499,999

5. 100,000-249,999

6. 75,000-99,999

7. 50,000-74,999/

8. 25,000-49,999

9. 10,000- 24,999

10. 7,500-9,999

11. 5,000-7,499

12. 2,500-4,999

$

--

--

142,099 .

280,783

75,756

126,576

199,303

TOTAL 824,517

Sources of Data

25.1

56.2

394

891

10,769

24,319

- _

1,317

3,089

20.1 285 6,123 NA
*

45.5 375 8,874 NA
*

85.8 287 7,229 NA

232.7 2,232 )7,224 4,406

1. Population--United States Department of Commerce, Bureau of
the Census, General Population Characteristics, Volume 40,
Table 13 C1960).

2. Land Area--Commonwealth of Pennsylvania Department of Commerce,
Pennsylvania Industrial Census Series, entire volume (1972).

3. I/ Firms--United States DepatIment of Commerce, Bureau of the
Census, Retail Trade Area Statistics, Volume 38, Table 102
(1958).

-I)4. $ SalesUnited States Department of Commerce, Bureau of the
Census, Retail Trade Area Statistics, Volume 38, Table 102
(1958).

5. Employment United States Department of Commerce, Bureau of
the Census, Gener41 Social and Economic Characteristics:
Pennsylvania, Volume 40,,,Table 75 (1960).

*
Data not available orne
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02,

Rural Non-SMSAiblaces, 1970

Size Class

1. 1,000,000-

2. 750,000-999,999

3. 500,000-749,999

4. 250,000-499,999

5. 100,000-249,999

6. 75,000-99,999

7. 50,000-74,999

8. 25,000-49,999

9. 10,000-24,999

10. 7,500-9,999

11. 5,000-7,499

12. 2,500-4,999

TOTAL

Land
Popu-

1
Area

2
1 Sales

4
Employ -5

(sq.mi.) Firma.d(1,000) ment

138,857 25.1 370 18,435 1,676

298,509 56.2 860 40;919 3,051

88,511 20.1 248 7,518 NA*

146,295 481 17,270 NA
*

126,517 85.8 496 17.467 NA

798,689 232.7 2,455 101,609 4,727

Sources of Data

1. Population--United States Department of Commerce, Bureau of
the Census, General Population Characteristics: Volume 40,
Table 16 (1970).

2. Land Area -- Commonwealth of Pennsylvania Department of Commerce,
'Pennsylvania Industrial Census Series, entire volume (1972)..

3. -# Firm'sUnited States Department of Commerce, Bureau of the
Census, Retail Trade Area Statistics, Volume 40, Table 3
(1967).

4. $ SalesUnited States Department of Commerce, Bureau of the
Census, Retail Trade Area Statistics, Volume 40, Table 3
(1967).

EMploymentUnited States Department of Commerce, Bureau of '

the Census, General Social and Economic Characteristics:
Volume 40, Table 76, 77, 87, 106, 107, 118 (1970).

Data not available

462



453

Planning Aspects Affecting the Future of Food Service:

A Bibliography

1. Anon. "A second look at the Levitt Doctrine." Market
in 1970), pp. 30-31, 40.

2. Anon. "A year reviewed: Youth and food service in 1973."
Food Service Marketing (December, 1973), pp. 18, 48,
50, 51.

3. Anon. "Finding the right sites" Marketing (June, 1972),
pp. 41-43.

-4. Anon. "HARDEE'S: Total systems approach to fast service
restaurants." Food Service Marketing (July, 1973),
pp. 36, 38, 40, 60, 65.

5. Anon. "Special report: The new role of food distributors.".
Vol,ume Feeding Management (March, 1970), pp. 35-36.

6. Anon. "Washington: Are controls in the works?" Volume
Feeding Management (January, 1970), pp. 34-36.

7. D. A. Aaker. "Toward a normative model of promotional
decision making." Management Science, 19(6)
(February, 1973), pp, 593-603.

8. J. Aitchison and T.. A. C: Brown. The Lognormal Distri-
butiv-h. (CaMbridge: Cambridge University Press,
1966).

9. E. J. Bazan. A Monte-Carlo Simulation of the Lognormality
of a Xentral Place System of Disposal Sites. Ph.D.
Dissertation, Cornell University, 'Ithaca, New York,
1974.

10. E. J. Bazan; R. LeDoux and E. Reiff. "Study population
activity patterns in The Wesley Town Games."
Working paper prepared for The Center for the
Study of Environmental Policy, The Pennsylvania
State University, 1974 (forthcoming).

L

463

"F.



0

11.

12.

454

Brian

J.-M.

J. L. Berry. "General features of urban commercial
structure." In Bourne, Internal Structure of the
City. (London: Oxford University Press, 1971),
pp. 361-367.

Biggar. "Revolution in frozen food- retailing."
Food Production/Management (July, 1971), pp. 30-32.

13. D. W. Bishop. "Stability of the factor structure of
leisure behavior: Analyses of four communities."
Journal of Leisure Research (Summer, 1970), pp.
160-170.

14. A. Wade Blackman, Jr. "New venture planning: The role
of technological forecasting." Technological Fore-
casting and Social Change, 5 (1973), pp. 25-49.

15. D. M. Blank. "The activities of leisure." The Conference
Board RECORD, (July, 1971) , pp. 55-57.

16. F. W. Boal and D. B. Johnson. "The functions of retail
and service establishments on commercial ribbons."
In Bourne, Internal Structure of the City.
(London: Oxford University Press, 1971), pp.
368-379.

17. H. M. Boettinger. "Technology in the manager's future."
Harvard Business Review (November-December, 1970),
pp. 4, 5, 6, 8, 10, 12, 13, 14, 165.

18. A. J. Bradie; C. F. DeBiase; R. Reiss Jr.; A. L. Simon;
and J. W. Tanner. "Restaurant industry: A round-
table discussion." The Wall Street Transcript,
XLII (7) (1973), pp. 5-19.

19. R. K. Brail and F. S. Chapin, Jr. "Activity Patterns
of Urban Residents." Environment and Behavior, 5
(Juneh 1972), pp. 163-190.

20. G. Breckenfeld. "'Downtown' has fled to the suburbs."
Fortune (October, 1972), pp. 80, 82, 83, 85, 87.

21. L. A. Brown and J. Holmes. "Intra-urban migrant life-
lines: A spatial view." Demography, 8(1)
(Febtuary, 1971),.pp. 103-122..

22. G. Bultena and V. Wood. ,2Leisure orientation and recre-
ational activietet5,if retirement community residents."
JournalAof/Leisure Plesearch, 2(1) (Winter, 1970),
pp. 3-13-1/

464



4.

v

. %.

455
........1.

23. M. B. Burritt and J. E. Markham. "The food service
industry: Where are we headed? Hospitality
(July, 1973), pp. R35-R38.

24. P. T. Conover. "The alternate society: Its sources
and its future." Technological Forecasting and
Social Change, 5 (1973), pp. 295-304.

25. Joseph S. Coyle. "Wall Street: Part Bull, Part Bear,
All Eyes." Volume Feeding Management (J .4nuary,
1970), pp. 31-33:

26. D. A. Cunningham; H. J. Montoye; H. L. Metzner and
J. B. Keller. "Active leisure activities as re-
lated to occupation." Journal of Leisure Research
2(2) (Spring, 1970), pp. 104-111.

27. A. Downs. "Alternative forms of future urban growth in
the United States." Journal of the American
Institute of Planners (January, 1970), pp. 3-11.

28. A. Eisenpreis. "The goods for leisure and recreation."
,The Conference Board RECORD (July, 1971), pp. 58-61.

4' '29. E. Evans. "A systems summation." Food Service Market-
ing (December, 1973, pp. 12-13.

30. R. Farley. "The changing distribution of Negroes with
metropolitan areas: The emergence of Black suburbs.."
American Journal of Sociology, 75 (1970), pp. 512-529.

31. P. L. Farris. 'What's happening in moving food from
farm to consumer?" American Cooperation (1971),
pp. 216-223.

32. Paul M. Fuller. "Replacing a Giant." Agricultural
Marketing (February, 1971), pp. 6-7.

33. A...M. Guest: "Urban growth and population densities."
Demography, 10(1), (February, 1973), pp. 53-69.

34. P. E. Hart, and S. J. Prais. "The analysis of business
concentration." Journal of the Royal Statistical
Society., Pt. 2, 119, (1956 A), pp. i50-:191.

35. E:,M. Havens. "Women, work and wedlock: A note on
female marital patterns in the United Sta"tes."
American Journal of Sociology, 78 (1972), pp. 213-219.

. Hawkes: "Spatial patteining of urban population
.

.

characteristics." American Jturnal of Sociology,
78(5) (1972), pp. 1216-1235.1

36. 'R.

4G



456

37 Hayden Stone, Inc. The Specialty Restau6:t Industry.

38. B. Imel and P. Helmberger. 'Estimation of, structure-
profit relationships with4application to the food
processing sector." The.American Economic Review
(1971), pp. 614-627.

39. W. Isard. Location and Space Economy (MIT Press:
Cambridge, /956).

40. V. Isard. Methods of Regional Science. (Cambridge:
Massachusetts Institute of Technology Press, 1960).

41. E. Jantsch. "Forecasting and systems approach: A frame '

of reference." Management Science, 19(12)`
(August, 1973), pp. 1355.-1367.

42. A. Kirschenbaum. "City,-Suburbandestination choices
among migrants to metropolitan areas." Demography,
9(2) (May, 1'972), pp. 321-335.

.

43. J. D. Kasaida. ."The impact of suburban populitiqn growth
on central city service functions." American Journal
of Sociology, 77(6) (1972), pp. 1111-4124:

. .

44. R. Kass. "A functional classification of metropolitan
communities." Demography, 10(3) (Augustf'1973),
pp 427-445..

s '

45. T. B. Knopp. "Enironmental determinants'of recreation
behavior." Journal of Leisure Aesearch, A ,

(Spring, 1972),.pp. 129-138.

46. T. Korcelli. wave-,.Ii+e model of metropolitan spatial
growth." Papers bf the RegTonal Science Association,
Vol-. XXIV (1970Y, 'pp. 127-138.

47. P. Totler and S. J. Levi "Demarketing, yes, demarket-
. ing." Harirard BusJnegs. Re'Vfew (November-December,
,1971), .74-'80.'

'48. M. Leontiades, "The concept of leisure." The Conference
Board RECORD (June, 1973), pp,. 25-28.

49. R. C. Mhrtim. "Spatial distribution of population:
. Cities and suburbs." 1,rdurnal.of,Regional Science,

13(2) (1973), pp. 269-279.

50. M. Mead,' "Thee changing signi,ficnce of food." American
Scientist, 58,,- (March-April, 1970), pp. 176-181.

0



457

I

51. Peter A. Morrison. Population Movements and the Shape
of Urban Growth: 'implications for Public Policy
(Rand: Santa Monica, California, 1972).

52. E. M. Mrak. "Changing patterns in the food industry."
Food Production Mane ement(February, 197 , pp. 8,
10, 12

53. F. P. No "Autonomous spheres of leisure activity for
e industrial executive1and blue collarite."

Journal of Leisure Research (August, 1971), pp.
220-249'.

54. J. Neulinger Etrid'14. Breit. "Attitude dimensions of
leisure: A replication study." -4ournal of Leisure
Research, 3(2) (1971), pp. 108-11:

55. V. K. Oppenheimer. "Demographic inf uence on female
employment and the status of w. n." American
Journal of Sociology, 78 (1972), pp. 184-199.r

56. Roy H. Rockenbach. "Tradition Bows to a Changing World."
Agricultural Marketing (February, 1971), pp. 4-5.

57. J. K. Shank; E. G. Niblockrand W. T. Sandalls, Jr.
"Balance. 'creativity' and 'practicality' in formal
planning." Harvard Business Review, (January-
February, 1973), pp. 87-95:

-58. H. A. Simon. "On a class of skew distribution functions."
in Models of Man (John Wiley & Sons: New York, 1957),
pp'. 145-164.

59. H. A. Simon and C. P. Bonini. "The size distribution
of business firms." American Economic Review, 48
'(September, 1958), pp. 607-617.

60. L. Smith. "Space for the CBD's functions:" In Bourne,
% Internal Structure of the City (London: .Oxford

University Press, 1971), pp. 352-360.

61. E. J. Spar. "Fast food's sixth annual restaurant growth
index--1973, Part II." Fast Food (September, 1973),
pp. 125-152.

62. A. Speare, Jr. "Home ownership, life cyble stage, and
residential mobility." Demography, 7(4) (November,
1970), pp, 449-458.

p63. Standard & Pot's Industxy, Surveys "Retailing--FoodX"
(October, 1973), pg. R157-R190.

4 6



458

64. I. Tallman and R. Morgner. "Life -style differences
among urban and suburban blue-collar families."
Social Forces, 51 (December, 1972), pp. 334-349.

65. P. H. Thurston. "Make TS serve corporate planning."
Harvard Business Review (September-October, 1971),
pp. 98-102.

66. J. T -ucker and S. T. Friedman. "Population density and
group size." American Journal of Sociology, 77(4)
(1972), pp. 742-749.

67. R. F. Vancil. "The accuracy of long-range planning."
Harvard Business Review (September- October, 1970),
pp. 98-101.

68. Maxine Weisgrau. Distribution, Are You Part of the
Solution or Part of the Problem," 'Fast Food
(April, 1971P pp. 67-74.

69. G. Yetter. "Restaurant growth index--1973; Part
Fast Food (September, 1973), pp. 77-92.

11

Zoning Cases

70. Burger King of St. Louis, Inc. v. Weisz, St. Louis
Court of Appeals, Decided July 15, 1969, 444 S.W.
2d 517 (22 ZD3 Missouri)

71. Wisner v. Board of Zoning Appeals for Frederick City,
Court.of Appeals of Maryland, Decided May 8, 1970,
265 A 2d 183 (22ZD 359 Maryland)

72. Vitolo v. Chave, Supreme Court, Special Term, Nassaw
County, Part I (trial court), Decided September 4,
1970, 314 N.Y.S. 2d 51 (23 ZD 82 New York)

73. Western Income Properties, Inc. v. City and County of
Denver, Supreme Court of Colorado, En Banc (highest
court), Decided May 17, 1971, 485 2d 120 (23 ZD 441
Colorado)

74. O'Hagen v. Board of Zoning Adjustment; Court of Appeal
of California, First District, Decided August,A,
1971, 96 Cal. Rptr.484 (23 ZD 577 Californle5

75. Burger King Corp. v. City of Detroit, Court of App pals
of Michigan, Decided.May 11, 1971, 189 N.W. 2a 797
(23ZD 599 Michigan)

J.f

46b



S

459

76. City of Burlington v. Joy Lee Inc., SupreMe Court of
Vermont, Chittenden, Decided April 4, 1972, 290 A
2d 23 (24 ZD 358 Vermont)

77. Twin City Red Barn, Inc. v. City of St. Paul, Supreme
Court of Minnesota, Decided November 19, 1971,
192 N.W. 2d 189 (24 ZD 128 Minnesota)

78. Gino's of Maryland, Inc. v. City of)Baltimore, Court of
Appeals aryland, July 18,c1968, 244 a .2d 214c
(21 ZD 17 aryland)

79. Ederer v. Beard of Zoning Appeals, qurb of Common Pleas
of Oh , May 2, 1969, 248 N.E. 2aN434 (21 ZD 253
Ohio)

.....

-f



VI

ECONOMIC TRENDS INFLUENCING

THE FUTURE OF THE FOOD SERVICE INDUSTRY

by

James D. Smith, Ph.D.,

Mark C. Schechter,

Russell J. Profozich,

and

,

James Wible 4

I

470/



ECONOMIC T S INFLUENCING

THE FUTURE OF THE OD SERVICE INDUSTRY

Introduction: The Demand for Food

463

American consumers spent. less proportionally on food in 1965 than'

any other nation. Twenty percent of U. S. consumption expenditures

went for food in that year in contrast to the nation witti"the highest

proportion for food, Ghana with 60 percent. t, the American

proportion f 1 from 23 percent to 20 percent between 1955 and 1965.

The marked difference of U. S. food consumption patterns from.much of

the remainder of the world raises ques ions concerning the nature of

the demand for food in the United S ates.

The secular trend of food consumption expenditures is upward. This

\\. -\eans that the demand for food s increasing. Total food consumption .

has increased monotonically s nce 1950, and 1965 total food Consump-

tion was about 35 percentwove the 1950 level. On a per capita basis,

food consumption expenditures also increased. In act, per capita food
tt

expenditures have increased since the Great Depression. But even
cv

though food consumption has increased, per capita food intake in pounds

and calories has decreased.

Changes in the depend for food are traditionally associated by

economists with changes in disposable income, population growth, con-

sumer preferences, and the price of substitutes.

1\4
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Income

Americans' personal income has been rising over the past several

decades: Total disposable income rose from $83 million in 1929 to

$404 in 1963; and aggregate consumer expenditures for food have risen

from $18 million to $72 million over the same time period. However,

the proportion income spent for food dropped from 23 percent to about

19 percent. On a per capita basis, similar trends can be ! observed.

Per capita food consumption since 1950 has increased as has income, but

food expenditures as a percentage of income have declined.

Population

The population of the United States has, of course, increased,

and that increase is positively correlated with total food expendittfres.

But population has not risen as fast as income, which has allowed per-

sonal income to rise. The effect of both rising incomes and ,rising

population is to increase total food consumption. However, on both

the aggregate and personal level, food expenditures as a proportion of

income have declined.

Consumer Preferences

Consumer preferences have shifted toward the more hishly prepared .

foods. This shift is reflected in the fact that the value of the farm

share of total food expenditures has declined from 42 percent in 1929

to 32 percent in 1963. Consumers increasingly chose more highly processed

foods and more food services. Thus the relative share of marketing

has increased: The marketing share has increased as a proportion of

4 7 2
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total food expenditures, that is, but the total marketing bill has

decreased as a proportion of disposable income since total food ex-

penditures are a declining proportion of income. Since consumers are

not physically consuming more food, higher food expenditures reflect

the greater service component of food expenditures relative to the

past.

The Price of Substitutes

The commodity composition of consumer preference has also changed.

Although there are no substitutes for food as a commodity group, dif-

ferent foods'Sct as substitutes for other foods. Consumer preferences

have changed since early in this century. The demand for meats, dairy

= products, eggs, and fruits and vegetables has increased. Potatoes and

cereal products exhibit diminished demand. More recent trends in..

commodity food consumption show that since 1950, commodity preferences

1...

appear to be negatively correlated with price movements.

The effect of rising income and population has been to increase

the total demand or food. The effect of changes in consumer preferences

has been influential in determining the magnitude and direction of de-

mand with respect to various components of the food sector. -And the

effect of price changes is to infltience consumer, preferences through

cost considerations.

4 !3
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Food Expenditures as a Proportion of Family Income

By Income Class and Family Size

Total Food Consumption

The average urban American family spent almost 22 percent of its

income for food consumption in 1961. However, the percentage of in-

come spent on food varies with income and family size. For example,

the ratio of food consumption exper4itures to after tax incomes of all

urban families ranges from a high of 49 percent for families with in-

comes under $1000 to 13 percent for families with incomes of $15,000

and over. And the food-income ratio increases from 21 percent for

single consumers to 27 percent for families with six or more persons.

Family income and family size are positively"correlated. Family

income and family size have opposite effects on the proportion of in-

come spent on food. Unless their effects are measured independent of

each other, their influences will be understated. Table I-C gives the

independent effects of income and family size on food expenditures.

For a family of three, the effect of income is seen in row 5. Although

the average three-person family spent 21 percent of its income on food,

the proportion varies from a.high of 44 percent for those with incomes

under $1000, to 11 percent for thOse with incomes of $15,000 and over.

The average family with an income between $6000 and $7500 spent

22 percept of its after-tax income on food. But one-person families

in this income class spent only 16 percent, while families of six or

more spent 28 percent of their after-tax income for foo

4A--
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Food expenditures can obviously be divided into food consumption

at home and away-from-home food consumption. On the average, 17 per-

cent of after -tax income was spent for food consumed at home and 5

percent was spent on food consumed away from home.
s.

Home Food Consumption

Home food expenditures vary from a high of 47 percent for a

family more with an, income between $1000 and $2000 to a low

of 7 percent for a family of two with an income over $15,000. The

proportion of income spent for food at home declines as income increases,

but moves in the opposite direction as family size increases. The

similarity of total food expenditures and food at home expenditures

results because food at home dominates total food expenditure.

Away-From-Home Food Consumption

Away-from-home food expenditures vary from a low of 2 percent for

families of six or more with incomes between $1000 and $2000, to a

high of 5 percent for families with incomes between $10,000 and $15,000.

The most striking fact, however, is that the proportion of income spent

for food away from home is relatively constant with.rqspect to income

and family size. For families of three, two widely separated income

groups spent 5 percent of income for away-from-home food. They were

families of three with incomes between $1000 and $2000; and $10,000 and

$15,000. For families with incomes between $6000 and $7500, families

of two and families of six or more each spent 4 percent on away -from-

home food.
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Interpretation

There are three factors that influence the share of income spent

for food: biological influences, economies of scale, and alternative

sources of satisfaction.

Biological influences. Urgency of hunger explains why at low

income levels nearly all of a person's income goes for sustenance.

In fact, at incomes below $1000, food expenditures tend to exceed in-

come.- To some extent this refleCts a temporary situation in which a

family's income drops for the year due to a business loss, but it

also reflects the chronic plight of the poor. This same influence

explains why those with low incomes spend more of their food budget

for food at home
/

than for food-away from home. Families with incomes

under $100Q spent 17 percent of their food budget on away-from-home

food in the year 1960-61; those with incomes over $15,000 spent 32

percent. Higher incomes imply the capacity to satisfy the hunger

.urge. Consequently, food expenditures as a share of income decline

in part due simply to the ability to satisfy hunger.

Economies of scale. Larger families require more food, but economies

of scale are significant in offsetting the effect of more persons at

the household level. Without being concerned with cost and technical

advantages of preparing food for several rather than one or two, the

data shows that the proportion of income spent for food did not increase

as fast as would be expected on a per person basis. For almost all in-

come classes,ethe proportion of income spent for food approximately

doubled from the single consumer to families of 6 or more. Thus per

capita income spent for food declined as family size increased, though
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total food e penditures as a propootion of income increased. Large

families take advantage of economies of scale by eating away from home

less. Overall, smaller families tend to eat out more than larger

families.

Alternate sources of satisfaction. Saturation Of the desire'for

more food also explains why the Share of income spent for food de-

clines.as income rises. Once one is abov\ the level where hunger is

satisfied, additional food consumption provides a, smaller ificrement to

total satisfaction. Total, satisfaction grows by smaller and smaller

amounts as more food is consumed. The-economist.calls this phenomenon

"diminishing marginal, utility." Total satisfatton may be increased

at a faster rate by shifting from food to non-food commodities as

income rises. Thi's implies that the food share-of income will decline.

Away-from-home food consumption suggest the influences of satia-',

tion as they become a larger proportion of total food expenditures.

Or

This explains why the away-from-home food share has a downward bliss

at high income levels. The relative stability of away-from-home food

expeditures is due to two facts: (1) The quantity of food consumed

per person is relatively stable, and (2) away-from-home food consump-

tion serves as an alternative source of satisfaction to eating at home.

The preceeding two sections have presented the nature and deter-

minant of the demand for food. The emphasis will now shift to the

food supply itself,. Supply is the process by which the final consumer

demands are met. Ultimately, the supply process may provide the basis

for projections from which future labor requirements can be estiftated.

4 7
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The assignment of dollar values to the individual stages in the

formulation of a fopd supply, allows one to determine the effect of

consumer demand for food products on the value of supply in past periods.

With this supply response information, one can project supply values

based on estimates of the future consumer demand for focid products.

By assigning labor's contribution to, the dollar value in each successive

stage of the supply flow in past periods, it is possible to project the

labor participation requirements for the fulfillment of projected

future food product supply needs. This section ii_confined to an exam-

ination of supply values, and their corresponding labor contributions

for the period 1965 and 1969. 4,

Flow of Food Products
A

The "from-to" flow of food begins at farms and fisheries and mov4s

through differing levels of transformation (alterative production); and

distribution (commodity markets, distributors and middlemen, manufacturers,

and salesmen); through consumer outlets (retail food stores, public

food service establishments, liquor Stores, institutional food services,

ep

state and federal institutions) finally to the consumer. The flow of

food may be characterized as a movement of.dollar values. It is de-

picted in Table I.

As fooPilows from farms and fisheries toward its ultimate consump-

a.
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iion, various things are done to it that require,the expenditure of -

economic.resources (,land, iabor,and capital.). The resources spent
,

change the character of the food: packing, canning,
\-

preserving, cook--

ing, and transportation from one part of the country to another. The

economist thinks of these resource expendftutes as-adding to the value

of the food. Thus he speaks'of "value. added" in various parts of the

economic system. Value added can be measured in dollars or in units of"

resources.'

..4

Labor in the Supply Process

The retail value of food and beverage consumption for a given

year,is the sum ofthe values-added at each stage of theflow. Of

particular concern to our study is the value of labor. By disaggregat-.

ing the total value added, we can examine labor's contribution at each

stage of-the flow. Our examination here is restricted to the contribu-,

tion of nonsupervisory and production employees. We will look at total

hours, aggregate remuneration, and:average hourly wages. These statistics

provide an overview of the 'quantitative and qualitative labor inputs at

various stages of the flow. (They appear in Tables II and

Consumer Outlets

The'supply stage, designated "consumer outlets," (drawn from Tables

I and II) is the major transfer point of fooddfrom industry to the con-

, 9 sumer. 76edpite the overlap of "heat and serve" food products available

through retail food stores and the "take out" dimension of public food

serVice establishments, there exist some fundamental differences between

4 8 0
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the two primary types of consumer outlets. Retail food store purchases

generally require additional preparation, while public food service

establishmellts (as well as institutional food service establishments)

sell or distribute fully prepared food._ The added dimension of public

and institutional food service establishments is one of replacing home

self-preparation by away-from-home, labor-employed preparation. The

obvious effect on retail food stores and public food service establish-

ments of a large shift in demand from one to the other does not imply

a concurrent alteration in the previous supply stages, since the composi-

tion of input values for the two outlets may be closely parallel. The

effects on previous stages of supply of demand shifts among the varying

consumer outlets depend largely on the destination in terms of the kind

of business within the broad subsets of consumer outlets.
1

If, for

example, a 50-percent shift in demand from "in home" to "away from home"

food consumption occurred, an increased need for restaurant labor and

a decreased need for retail food store labor would result. But the

previous supply stages would be either undisturbed or affected only

indirectly by the shift. If, however, it were determined, that rest-

aurants received food products comprising a 15 percent higher proportion

of processed foods than its counterpart "in home" or retail food stores,

Labor demand in the alterative production stage of supply would increase

by 7.5 percent, or productivity of the existing labor would increase by

the comparable amount.

1
Smith, J.D. and Schechter, M.C. "The Flow of Food Products," January,

1974, pg. 6. A report on work in progress for the Food Patterns
Study.

431
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Static Analysis of Food Supply and Labor Utilization: 1965 and 1969
2

The following comparisons of Supply and labor values for the years

1965 and 1969 are static. They reflect a dynamic process at merely two

periods. Furthermore, the short span of time, the limited number of

4:7

observations, and errors in measurement qualify the conclusions.

Consumers' food expenditures are most heavily concentrated in

consumer food outlets, retail food stores, and public food service

establishnients. In 1965 and 1969, the two combined accounted for 89

percent and 83 percent, respectively, of the total value of food and

beverages consumed during the year. Public food service establishments

gaineti'l percent while retail food stores lost 6 percent of the total

value of food and beverages consumed between 1965 and 1969. Comparing

1969 with 1965, one sees that the liquor store percentage of the whole

for each year remained unchanged at 6 percent. The institutional sec-

tor, including private, state and federal institutions, accounted for

5 percent of the food and beverage consumption in 1965, but grew to 11

percent in 1969--a 6 percent increase in four years. In the labor

market corres2ending to consumer outlets, weekly man hours in the re-

tail food stores' labor market increased by 8 percent, while weekly

man hours in the public food seryice labor market increased by 9 percent

in 1969 relative to 1965. The greater weekly man hours in public food

services compared to retail food stores reflects the larger rate of

increase in public food service sales relative to retail food stores

assuming equal price increase rates in each sector. A comparative

C
2
This analysis is based on TaVes I, II, III, and IV.

48
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analysis of 1965 and 1969 reveals that the product dissemination stage

of food supply underwent substantial structural change. In 1965, dis-

tributors and middlemen account for 73 percent of the distribution of

- of shipments leaving the alterative production stage of supply, while

in 1969 they accounted for 68 percent, a fall of 5 percent. Manufac-

ture salemen and consumer outlets' forward vertical integration gained

8 Percent in 1969 compared with 1965, accounting for 29 percent of the

total value of shipments leaving alterative production. The alterative

production stage of supply gained in dominance: its value added accounted

for 34 percent of the total retail value of food in 1969 compared to

25 percent in 1965. Within this stage, the relative value of individual

industries, except meat products which increased 2 percent, remained

unchanged from 1965 to 1969. The commodity market stage of supply,

which may include elements of initial source of supply from,under-

specification , lost a value-added-as-a-percentage-of-output of 13

percent between 1965 and 1969. Finally, the initial sources-of=supply

stage remained comparatively constant as a percentage of the total

retail value of food and beverages in 1965 and 1969. Farms accounted

for 44 percent of the total retail value of food and beverages in 1965

and 42 percent in 1969. The percentage divergence is accounted for by

a negative 1 percent export deficit in 1965,.and a positive 1 percent

import surplus of 1 percent in 1969. The fishery Segment of the initial

source of supply stage remained constant, accounting for 1 percent of

the total retail value of food and beverage consumption in the United

States for the years 195 and 1969.

433
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This report has presented an examination of the food supply system

over the four-year period, 1965-69. Although some detail presented at

each point ill the supply system both in terms of food values and labor's

contribution to those values, the principal purpose was to demonstrate

changes in those values in the period chosen.- While this "time-series

method" provides a useful basis for extrapolating into the future, it

is also useful to examine the food supply-system in detail at a single

point in time. This "cross sectional approach" qualifies the time-

series projection by exposing the specific characteristics of the food

supply system that may not be amenable to linear interpolation. (Because

a child grows to be five feet tall by his twelfth birthday does not

mean that he will be ten feet tall when he's 24.) The following section

presents a detailed cross-sectional view of the food supply system at

a single point in time.

484

1 IV



The Flow of Food Products

Introduction

.479 -

The food industry of the United States may be viewed as a flow of

goods from their initial sources of supply through differing levels of

alternative production and service to final consumer consumption. Food

products may be- consumed in one of two sectors, in the home or away

from home. n either case the food products are fully procesged when

finally eaten. The relative question is, therefore, what is the compara-

tive added values of food products received by homes and away from home

food services to final consumption of prepared foods. By ascertaining

the composition of food products received by both sectors in terms of

relative levels of alternative duction or processing, one can deter-

mine the measurable effects of dema d shifts from one sector to another

on the composition of the food i ustry labor force. If, for example,

away from home eating places rec ived food products comprising a 15-

percent higher proportion of fresh ods than its counterpart home eat-

, ing,,a 10-percent shift in demand from i -home to away-from-home con-

sumption would result in a 1.5 percent shift in food industry labor..

force from specific processing industry to restaurant preparation or .

processing of food products.
1

Functionable to the nature of consumption

demand shifts, any one or all of the sectors may be measureably affected.

1
This statement is very simplified. It assumes an initial size equality

of the two sectors, an equality in the nature of the demand shifts,
and an equality in the structure of and labor mobility in the food
indust,
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Resultant demand shifts may additionally alter the number and nature of

the labor force required to supply the consumer-demanded-or establish-

ment-required food composition.

The objective of this report is to provide an overview of the market

for food consumed away from home.
2

Part I of this report consists of a

summary analysis of Phase II
3
-of a two-part study of the market for food

served away from home conducted as a joint effort by the U. S. Depart-

ment of Agriculture and the food industry.4 An additional summary

analysis based on a tabulation of data
5

projecting the value of food

and nonalcoholic beverages received by away from home eating places in

1969 is presented as Part II. These computations provide a breakdown

of ood groups into processed and unprocessed categories by kind of

bus ness. Part II provides a preliminary second step towards unveiling

the composition of the market `for food "se

/

red away from home by further

defining the diversificatiOn in the components of the away-from-home

food market. This is a step toward the findl explication of the food

market, necessary in measuring the manifested effects on labor composition

in the food industry resulting from changes in the food market.

2
Aggregate data is used in this report.

3
Van Dress, Michael G. The Food Service Industry: Type, Quantity and

Value of Foods Used, 1969. U. S. Dept. of Agr., Stat. Bul. 476,
Nov. 1971.

4
Ibid. Van Dress,'Michael G., and William H. Freund. The Food Service

Industry: Its Structure and Characteristics, 1966. U. S. Dept. of
Agr., Stat. Bul. 416, Feb. 1968.

5
Van Dress, Michael G. The Market for Food Consumed Away from Home:

Dollar Value Statistics, 1969. U. S. Dept. of Agr., Stat. Bul.
491, Sept. 1972.

4 8 d
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A short, separate bibliography accompanies this section of.the

report.

Part I: A Summary of a Study on the Market for Food Served Away From

Home
6

Introduction. The objective of the study was to determine the type,

quantity, and value of foods used by food service operators so as to

provide better understanding of food demands and needs of this market

on a commodity basis. Estimates presented show the quantity'and value

of individual foods and food groups received by food service hperators

in 1969.

Scope of the study. All outlets offering meals, snacks, or bever-

ages for on-premise or immediate consumption were sampled, except those

that operated in conjunction with elementary and secondary schools, the

military services, federal hospitals, federal and state correctional

institutions, in-transit feeding operations, and boarding houses. Food

retail value of the food businesses sampled amounted to about $7.2

billion or wholesale $3.6 billion in 1969.

Magnitude of food service industry. Tile food service industry

consists of in excess of 500,000 mass feeding operations. Retail value

of food and nonalcoholic beverages comprising the market of food served

away from home was estimated at $35 billion in 1969, up from $28 billion

during 1966. Wholesale value for these items was about $16 billion.

6
This Summary is based on U. S. Department of Agriculture Statistical

Bulletin 4476, Nov. 1971.

4 8
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In 1969, the combined total of personal and nonpersonal expenditures

for food plus the retail value.of food donated to schools and needy

persons by government agencies amounted to about $115 billion. The

value of food moving through food service outlets accounted for $27.3

billion or 23.74 percent of the total etail value of food in 1969.

Major food groups and analysis. The composition of the food service

industry's variety or mix of goods has been assigned to one of sixteen

major homogeneous food groups: These are dairy products and ices; fats

and oils; flour and cereal products; bakery products; beef; other red

meats; poUltry Old eggs; fish and shellfish; sugar and sweets; vegetables;

fruits; juices, ades, and drinks; beverages; soups, sauces, and gravies;

prepared food and mixtures; and nuts, condiments, and leavenings. De-

spite the number'of items in a group, a low number of products together

account for 50 percent or more of the total quantity or dollar value of

a grouN. In six of the sixteen major food groups, as few as two individu-

al foOd items accounted foe-gniercent or more of quantity and dollar

value; a total of nine groups were represented by, three or fewer items;

and in all but one major food group, at least 50 percent of the quantity

and dollar value was explained by fewer than six products. Of food

products received, 23 each accounted for 400 million pounds or more

and represented over one-half the estimated 37.2 billion pounds received

by food service outlets in 1969. Twenty-four items each had a purchase

value of more than $100 million and a combined total of $6.6 billion,

or about 55 percent of total value of all purchases.

Kind of business and analysis. The kinds of businesses in the food

service industry may be classified into two basic sectors, public and

488
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institutional. Establishments in the public sector exist primarily to

sell a product or service for profit. Food service in the public sector

may be provided as a subordinate department or facility, or as the major

kind of business, one that derives themost revenue from food service

activity. Public eating establishments include separate eating places;

separate drinking places; drug or proprietary stores; retail stores;

hotels, motels or tourist courts; recreation or amusement places; civic,

social, or fraternal associations; factories, plants, or mills; and

other public eating places.? In the institutional sector, the primary

purpose of food-service activity is viewed as renderifta service rather

than a profit, although some may generate a profit. Food service in

institutions is usually supportive= Institutions with food service,

include hospitals; sanatoria, convalescent, or rest homes; homes for

children, handicapped, or mentally ill; colleges, universities, profes

sional, or normal schools; and other institutions.

In 1969, establishments in the public sector accounted for 82

percent of the 37.242 billion pounds of food and nonalcoholic beverages

received by the businesses surveyed, while the institutional sector

accounted, for 18"percent.

Size_of operation. The increasing prominence of the food service

industry in food marketing has been accompanied by an increase in the

importance of larger outlets. Almost half the quantity of all'fooda

received in 1969 was reported by establishments with gross food sales

of $100,000 or more yearly. The relationship between food costs and

7
Such businesses as fraternal associations and publicly owned nursing

homes could be classified in either sector.
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use of specific food items became apparent when establishments were

classified by size of operation. For example, in establishments with

gross food sales under $20,000, beef represented less than 16 percent

of the estimated value of all foods received in 1969; while for outlets

with sales of $300,000 and over, beef represented nearly 26 percent of

the value of all foods received.

Primary sources of supply. Institutional middlemen offering two

or more product lines are the major suppliers of the food service

industry and handled about 52 percent of the value of selected food

transactions involving primary sources of supply in 1969. Single-line

institutional middlemen supplied 17 percent of the value, while

multiple-line foodstore middlemen provided 11 percent of the 85.38 per-

cent of the market accounted for by all types of middlemen, considering

only primary sources of supply. Retail foodstores, and parent enterprises

and commissaries, each accounted for almost 6 pqrcent of the dollar

value of transactions in 1969.

..

Part II:' The Value of Food and Nonalcoholic Beverages in Eating Places

Introduction. The objective of this separate calculation of pro-

cbssed and unprocessed foods within each food group
9
by each kind of

business is to derive a better understanding of the composition of the

value of foods and nonalcoholic beverages received by away-from-home

8
Based on U. S. Dept. of Agr., Stat. Bul. 491, Sept. 1972.

9
Food groups as defined in Part I of this report were expanded by 2

groups.
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eating establishments fqr sale to consumers. Effects on the food

industry from changes in the food market can thereby be.more accurately

examined.

Procedure.% The tabulation ofdata showing the value of food and

nonalcoholic beverages received by away-from-home eating places 'pro-

vided the basic information frqm which the calculations in Part II were

derived. The study includes 14 kinds of public and institutional food

service establishments, each containing 18 separate product groups

divided into processed food and unprocessed food values. The division

between the processed and unprocessed food category was determined

separately for each food group allowing for ajminimum level of technolpgy

in each product area. The division was designed to show aggregate dif-

,..

ferences between food service establishments, as well as diffee rences

I

among individua food product compositions of the same product group

withinithe several food service establishments. The processed/unpro-
t

cessed categories delineate a relative level of processing within each
t

food group and do not denote an absolute level of processing or cutoff

long the sequential path of food product alteration. Fresh fluid

milk, for example, was designated unprocessed since pasturization and

homogenization was considered tolsrepresent a relatively minimal level

of processing relative to its counterparts within the dairy products

and ices product group.

Results. Operators of fOod service establishments represented in

the survey purchased food and nonalcoholic beverages valued at $12.196

1 °U. S. Dept. of Agr.,"Stat. Bul. 491, Sept. 1972.

49.1

/

I
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billion in:1969. The equiVa

, i;v

I

.

. * 0

nt is mor-than.' 3f O.:Ilion. pestinds of, food! .

with,a retail valaof $27.3'bi1iion. Of ihe purchased'veive of412'196 °'
I

billin06.115 billion or'66.54 percent wasaccounted for by'Aprocessed

_ ..

foods and $.4481'billion or 33.46 percent was accounted for by proces
, .

. -. .

foods. Comparing the percentage ofrprocessed to unprocessed loods bg-
..

tween total public.-and dotal institutional food service establishlientS, ,

the percentages-are 49.2'?' percent and 56.46 percent for public and '
o

inStitutional'establishments respectively. The outcome for separately
,

. '.
.

,

. e

compared kinds of establishments is. quite diffefet. :For drug .or
,

,- . " '..,:. . .

proprietary stores the percentage oprocessed to unprocessed t6ods is
\

.

, . ,. . ,

82.73 percent while for hotels, models, or'teurist.courts Vie percentage'

is only 36,66 percent

unprocessed foods is

is wide variation in-

and for liapsitals the pprcentageof processed to.

50,83 percent: ,within the, same product group there

the percentage of processed to unprocessed prbducts

.

among individual kinds of establishments. For separate eating places the

.

perentage for-dairy products and ices is 25.21 percent, while the. percent-
.

age for hoppitals is 10.12 percen; and for colleges, universities, pr

fessional, or normal schools the elpercentige of processed to unprocess

productA in the dairy produc'ts. and ices product group is58.14.percnt.
.

,

Conclusion. The aggregation problem encolintered_in dealing with

3 elle total value figuCre of p2.196 billion representing all .food and

nonalcoholic beverages purchased by operators of,rood'service establish:

ments is eased by a division by processed and unprocessed valuations. '

41,

.

v

These valugtions must clearly be divested by an additionaf division of -

. r . .

.. .° ' 16.

product groups and kinds of businesses, only Atter which is it potentially
A .
, , . . . ,

-,
.

possible to examine the effects Of food merkdf
.

alterations on the coniposi-,
S .
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tion of the food industry.

487

With the inclusion of this cross sectional analysis, we have laid

the groundwork for projection by interpolation. Now we proceed7to

examille other types of projection techniques. The following section

presents a Bureau of Labor Statistics employment model which projects
4

gross national product (the aggregate of the nation's output) into the

-future and then distributes it into its component parts, including the

part of particular interest to this study--food consumption.

4

1

a

49 3
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Table I 1969 Supply Values (in billions of dollars)

Table II 1965 Supply Values (in billions of dollars)

Table III 1969 Labor Statistics

Table IV 1965 Labor Statistics.
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1969 SUPPLY V

Initial.Scurces Commodity Alterative Production
of Suooly Markets (processing)

r ar-ns

51,8

2
Ftsheries

3
imoorts(-)Exports

.8

"ek

53.2.
4
Commodity
Markets

See footnotes at end of tables.

Numbers may not total due to rounding.

5

20.8 Meat Prdcts. 25.9

1.2 Dairy Prdcts. 13.4

6.6 Canned, Cured & Frozen Foods 10.7

57.5 7.1 Grainmill Prdcts. 10.4.)""----4.

3.2 Bakery Prdcts.? 7.0

4 9

1.8 Sugar 2.5

1.7 Con-feqtianary Prdcts. 3.1

5.4 Beverages (alcoholic & non - alcoholic) 11.1

7.0 Miscellaneous Prdcts,. 10.5

2.8 Tobacco Manufacturers



TABLE

ALLIES (in billions of dollars)

6
99.7 68.5

Product consumer
OutletsDissemination

Distributors
& Middlemen

7

78.9

29.2 Manufacturers' Salesmen,
Consumer Outlets Forward
Vertical Integration,

17
2.0

60.3 Retail Food Storrs '75.9

10
25.8

2
10.3 Public Food-Service Establishment

9
5.9 Liquor Stores

11

13

15

7.4

4.2

7.2

1.9 Institutional Food Service

6
3.6 State & Federal Institutions

0
N

120.5 20122.5

By- passing Consumer Outlets

4 9



4

Initial Sources Commodity Alterative Production
of Supply Markets (processing)

Fares

43.5

2
Pis eries

.5

Tr-Tort-6H Exports

-1.1

42.8 Commodi;y
-----1 Markets

SSC footnotes at end of tables.

,Numbers may not total due to rounding.

5

TABL'

1965 SUPPLY VALUES

53.4.

15.6 Meat Prdcts. 18.6

8.3 Dairy Prdcts. 11.6

5.1 Canned, Cured & Frozen Foods 8.2

6.0 Grainrill Prdcts. 8.4

2.8 Bakery Prdcta. 5.9

1.4 Sugar 2.1

1.2 Confectionary Prdcts. 2.3

3.6 Bev a "es alcoholic & non-alcoholic 7.7

6.5 Misce laneous Prdcts. 9.2

2.9 Tobac o Manufacturers 4.7

,os
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TABLE II
VALUES (in billions of dollars)

Product
Dissemination

------

18.6

11.6

8.2

657.71
7

8.4 78.6 Distributors 65.7

6 Middlemen

5.9

2.1

2.3

7.7

8
16.5 Manufacturers1 Salesmen,

9.2 Consumer Outlets Forwardo

Vertical Integration

4.7

17
4.5

Constrner

Outlets

a
53.1 Retail Food Stores 66.8

12
8.5 Public Food-Service Establishment

10
21.4

9

14

16

5.0 Liquor Stores

Institutional Food Service

State Es Federal Institutions
15

6.3

By-passing Consumer Outletsl

94.6

411P

S

2099.0



Initial Sources
of Supply

1
Fpr-ls

d hired farm labor
1.2 million

Total wages paid to
hired farm labor
$3.2 million

Wage rates per day
w/board-$10.10
w/o board-$10.90

2F!s'eries

0 fiallerman eoployed

.1 million

Imports(-)Exports

Commodity
Markets

) Commodity
Markets

Se,2 footnotes at end of tables.

Numbers may not total due to rounding.

500

3
Alterative Production

(processing)

Aggregate
0 Prod. workers - 1.1
0 Man hours - 2263.1

196

Total wages -"s$6773.
Ave. Hr. Wage - $3.,

Meat Prdcts.

Workers = .3
Hrs. - 510.2

Dairy Prdcts.

Workers - .1

Hrs. - 205.1
Canned, Cured &

Workers - .2
Hrs. - 442.3

Prdcts

Wages - $1,609.0
Ave. Hr. Wage - $3.20

Wages - $620.9
Ave. Hr. Wage

Frozen Foods

Workers - .1
:7.168.2

BVcery Prdcts.

Workers - .2
Hrs. - 324.5

Sugar

Workers - .0
Hrs(='" 53.6

Confectionary

- $3.00

Wages - $1,098.4
Ave. Hr. Wage - $2.50

Wages - $537.8
Ave. Hr. Wage - $3.20.

Wages - $988.7
Ave. Hr. Wage - $3.00

Wages - $178.5
Ave. Hr. Wage - $3.30

Prdcts.

Workers - .1
Hrs. - 133.9

Wages - $351.8
Ave. Hr. Wage - $2.60

Bevernaes (alcoholic & non-alcoholic)

Workers - .1 Wages - $821.2
Hrs. - 230.7 Ave. Hr. Wage - $3.60

Miscellaneous Prdcts.

Workers - .1 Wages - $566.7
Hrs. - 194.6 Ave. Hr. Wage - $2.90

Tobacco Manufacturers

Workers - .1 Wages - $327.8
Hrs. - 117.1 Ave. Hr. Wage - $2.80



B

TABLE-III-
1969 LABOR STATISTICS

Product
Dissemination

rts'D tributors
& Middlemen

4

V

Consumer
Outlets

9 of nonsevervigory-
employees - .5 million

Ave. weekly hours - 40.4 hrs.

Ave. hourly earnings- $3.00

Estimated,total
wages paid - $2,883.3 million

Manufacturers' Salesmen,
Consumer Outlets Forward
Vertical Integration

Retail Food Stores

9 of nonsupervisory erployees- 1.6 million

Ave. Weekly hours - 32.5

Ave. hourly earnings - $2.71

Estimated total wages paid-$6904.6millict

6
Public Food-Serv'.ce Establishment

-9 of nonsupervisory employees - 2.3 million

Ave-. veekly-houvo - 11,9 .-----

Ave hourly earnings - $1.73

Estimated total wages paid- $6243.6 million

7
Liquor Stores

'9 o_ employees - .1 million

8
Institutional Fora Se-vice

9
State 6 Federal rnstitutions

y-passing Consumer Outlet

501
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Initial Sources Commodity
of Supply Markets

Farms

1,1 red farm labor

1.5 million

Total wages paid to
hired farm labor
$2.8 million

WaCe rates per day
w/board-$7{.40

2/o board-'$7.60

FIsh,!.ries

eisherman employed
million

Imnorts(-)Exports

Commodity
Markets

3
Alterative Production

(processing)

Aggregate
Prod. workers - 1.1

# Man hours - 2214.0

TABLE IV
1965 LABOR STATI

Total wages - $5429.2
Ave. Hr. Wage - $2 .,50

Bed footnotes at end of tables.

Numbers may not total due to rounding.

Meat Prdcts.

Workers - .2 Wages - $1275.1
Hrs. - 474.5 Ave. Hr. Wage -7. $2.70

Dairy Prdcts.

Workers - .1 Wages - $579.7
Hrs. - 238.6 Ave. Hr. Wage - $2.40

Canned, Cured & Frozen Foods

Workers - .2 . Wages - $804.1
Hrs. - 409.0 Ave. Hr. Wage - $2.00

Grainmill Prdcts.

Workers - .1 Wages - $429.3
Firs. -,164.4 Ave. Hr. Wage - $2.60

Bakery Prdcts.

Workers - .2 Wages - $830.3
Hrs. - 332.3 Ave. Hr. Wage - $2.50

Sugar

Workers,- .0 Wages - $151.3 t

Hrs. - 54.5 Ave. Hr.,Wage - $2.80

Confectionary Prdcts.'

Workers - .1 Wages - $269.8
Hrs. - 127.5 Ave. Hr, page - $2.10

Beverages (alcoholic & non-alcoholic)

Workers - .1 Wages - $644.0
Hrs. - 219.8 Ave. Hr. Wage - $2.90

Miscellaneous Prdcts.

Workers - .1
Hrs. - 193.6

Wages - $445.7
Ave. Hr. Wage - $2.30

Tobacco Manufacturers

Workers - .1
Hrs. - 125.7

Wages - $286.9
Ave. Hr. Wage - $2.30

ti



TABLE IV
1965 LABOR STATIST

- $5429.2
ge - $2.50

Product
Dissemination

4

Distributors
& Middlemen

consumer

Outlets

# of lidotorkirgory----
employees - .5million

Ave. weekly hours - 41.1 brs4 :`--

Ave. hourly earnings- $2.40

Estimated total
wages paid - $2183.4 million

11.....4
M#nufacturers' Salesmen,,

apsumer Outlets 'Forward
Vertical Integration

Retail Food Stores

0 of nonsupervisory employees -1.4 million

Ave. weekly hours - 34.3

Ave. hourly earnings - $2.06

Estimated total wages paid-$4820.0million

6Public Food-Service Fstablishment

0 of nonsupervLory employees -1.9 million

Ave. weekly hours - 35.1

Ave. hourly earnings - $1.30

Estimated total wages paid -$4239.4million

7
Linuor Store.i

0 of employees - .1 million
8
Institutional Food Service

0 of employees .1 million

9State & Federal Insaptutions

0 of employees -

N
S

If

By-passing Consumer Nacre

503

4

1

"11111111



497

Footnotes for Table I and II

1. Statistical Abstracts*of U. SA, 1972, pg. 596, #987, total value of
farm output including: cash receipts from farm marketings and
CCC loans, farm products consumed directly in farm households,
change in fart inventories, and gross rental value on farm
houses ($2.3 and $2.8 billion in 1965 and 1969 respectively).

2. Statistical Abstract of U. S.., 1972, pg. 638, #1068, Fisheries
quantity and value of catch by state in regionsvalues repre-
sent the value of fish to fishermen. k

3. Bus. Stat., 1971, pp. 112 and 117, Foreign Trade of the U. S. Value
of imports and exports. Figures include food and live animals,
beverages and"tobacco. (For 1969 statistic.) Bus. Stat.,
1967, pp. 112 and 117, corresponding to the previous (for 1965
statistic).

A ,

4. The value 'added in commodity markets was derived by subtacting the
total value of the initial sources of supply from the total
input value of alterative processing. The value added may be
overstated as it'Arlay contain the values of initial sources of
supply not determined, such as salt mining in addition to
commodities bypasaingalterative production such as fresh farm
to store or home foods.

5. Annual Survey of Manufacturers, 1969, Table I, general statistics
industry groups. (For 1969 statistics). Annual Survey of

Manufacturers, 1965, Table I, general statistics for industry
groups. (For 1965 statistics). The value of the supply inputs
were found by subtracting the value added by manufacture from
the value of shipments which accounts for the output values.

6. Statistical Abstracts of U. S., 1972, pp. 750 & 751, fi's 1247 &
1'250. Merchant- wholesalers--estimated sales by kind of busi-
ness and merchant wholesalers operating receipts and value
added, respectively. The input figures for 1969 and 1965 were
derived as folic:Ws. For 1969 the percentage value added from
1967 was multiplied against the 1969 estimated sales and then
subtracted from 1969 estimated sales. For 1965, the percentage
value added of 1963 & 1967 were averaged, then multiplied
against the 1965 estimated sales and then subtracted from the
1965 estimated sale

7. Statistical Abstracts of U. S., 1972,1pg. 750, #1247. Merchant
wholesalers estimate& sales by kind of business 1960-1972. The
figures used in Statistical Abstracts of U. S. were.derived

'from U. S. Bureau of the Census, Monthly Wholesale Trade Report.

504
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8. This value wad derived by subtracting the value of food by passing
consumer outlets and the value of food going into distributors
and middlemen from the value of output from alterative pro-
duction.

9. U. S. Dept. of Commerce, O.B.E. Business Statistics, 1971, pg.59.
U. S. Dept. of Commerce, O.B.E. Business Statistics, 1967,
pg. 57. Domestic trade--retail trade--food group stores (for`
1965 statistic).

. .

10. .J. .S. Dept. of Commerce, O.B.E. Business Statistics, 1971, pg. 59.
Domestic trade--retail.trade--eating and drinking places (for
1969 statistic), U. S. Dept. of Commerce, O.B.E. Business
Statistics, 1967, pg. 57. Domestic trade--retail trade--eating
and drinking places (for 1965 statistic). The eating and
drinking place statistic -includes restaurants found in hotels,
apement places, drug and proprietary stores in addition to
re aurants found at other such places.

11. LI; S. Dept. of Commerce, O.B.E. Business Still..sties, 1971, pg. 59.
Domestic trade--retail trade--liquor stores (for 1969 statistic.
U. S. Dept. of Commerce, O.B.E. Business Statistics, 1967,
pg. 57. Domestic trade--retail trade--liquor stores (for 1965
statistic).

12. U. S. Dept: of Agr. Stat, Bul. #491, Sept. 1972 (for 1969 statistic).
The 1965 input value was derived by multiplying the percentage
value of the 1969 input of the 1969 output against the 1965
output.

13: U. S, Dept. of Agr. Stat. Bul. #491, Sept. 1972. The total retail
value of public food service establishments and institutional
food service was given ap $27.30 billion in 1969. The retail
value ofinstitutional food service establishments was derived
by making a proportional division of the total retail value
based on the determined proportion of wholesale values within
the study. (For 1969 statistic, no statistic available for
1965.)

14, U. S. Dept. of Agr. Stat. Bul. #491, Sept. 1972: Total input food
value of institutional food service for 1969 including: hos-
pitals; sanatoria, convalescent, or rest homes, homes for
children, the aged, handicapped or mentally ill; colleges,
universities and normal schools, and other institutions. Figure
excludes state, lqcal, and federal government institutions
(1965 statistic unavailable).

15. U. S. Dept. of Agr. Stat. Bul. #476, Nov. 1971. Figure includes
military service, federal hospitals,'federal and state.cor-
rectiorial institutions, in-transit feedin operations and board-
ing houses. (For 1969 statistic, 1965 statistic unavailable.)
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. . . ,

16. U. S. Dept. of Agr. Stat. Bul. #476, Noy. 1971. (For 1969 statis-.
tic unavailable.) ,

, ,
a

,t

17. The value of food by passing consumer outlets was derived by stb-
.

tracting the total retail value of consumer outlets.from the
total consumer expenditures onsfood and beverags: . ..

18. National Commission on Food Marketing, report: .Foo4 froM Farmer
to Consumer, June 1966. Estimated the gross margin Includ-
IA retailers operating expenses and profits to be between

19and 22 percent of sales depending on the firm and the
services rendered. The statistic was derivecrby multiplying'
the average margin (20.5%) against the retail value and then
subtracting that sum from the retail value.

19. National Commission on Food Marketing, report: Food from Farmer
to Consumer', June, 1966. Ibid.,

-

20. U. 6. Dept.
,

of Commerce, O.B.E. Business Statistics, 1967 & 1971,
pg.1. National product, personal consumption of food and
beverages.

NOTE: The combined value of #7 and #8 may be larger than the combined
value of #12, #14, #16, 1/18,. and 1/19, due to the understated

value of #14 and #16 as a consequence of unavailable.information.

a

50(1
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Footnotes for :fable III and IV

L.

1

1. U. S. Dept. of L., B.L.S.' 'Handbook`of Labor Statistics. Table
45, Farm Employment and Wage Fates. U. S. Dept. of Commerce,
Statistical Abstracts of.U. S., 1972, Table 987. Farm In-
come and Expenses.

2. U. S. Dept. of Commerce, Statistical Abstracts of U. S., 1972,
Table 1062, fisheries, employment, fishing craft, and
establishments.

,

3. Annual Survey(6I ufacturers,-19.69, 1965, Table I, general
statistdcs for ndustry groups. Average hourly sage was
found by dividi wages by the` number of man hours in each
division. .-- . A

4.. U. S. Dept. of Labor, B.L.S. Bulletin #1312-9. Employment and
Earnings, United States 1909-72, (sic 504)--g ceries and
related products. Estimate8 total wages paid wa derived

'by multiplying averge weekly hours against fifty weeks
against average.houily earnings times the number of none.----
supervisory employees. There Is no distinction made for the
type of wholesaling ilwelved,whether it be independent
wholesalers or manufacturer salesmen or consumer outlets
forward vertical integration.

5. U. S. Dept.'of Labor, B.L.S. Bulletin #1312-9. Employment and
Earnings United States 1909772, (sic54) food stores.
Estimated total wag paid was derived as follows: average
weekly hrs.`X 50 weeds X average hr. earning X # of non-
supervisory loyees.

6. U.S. Dept. of Labor, 13.L.S. Bulletin #1312-9. Employment and
' Earnings United States 1909-72, (sic 58) eatiro and drinking

places- Estimated total wages paid was derived as follows:
average weekly hrs X 50 weeks. X average hr. earnings X #
of nonsupervisory employees.

7. U. S. Dept. of Labor, B.L/S. Bulletin #1312-9. Employment and
Earnings United States 1909-72, (siC592), liquor stores,
igures do not include average weekly his. tas,;5eekly earnings.

8. U. S. Dept. of Labz;r, B.L.S. #1553, 1966, hospitals.
Includes lalzor involved in'hospital food service (for 1965
statistic).v Statistic not available for 1969.
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9.. U. S. Dept:- of Labor, B.L.S. Bulletin #1553, 1966, hospitals.
Includes labor involved in food service in state and local

-"government run hospitals' (for 1965 statistic). Statistic
not available for 1969.

4
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The BUreau of Labor Statistics (BLS) Employment Model

introduction

To rovide a framework for the future occupational outlook and

thereby to direct thVappropriate manpowLr allocation, the Bureau of

Labor Statistics conducts a coordinated program which includes detailed

projections of the labor force, aggregate and industry demand, output,

employment, and occupational projections.

A short bibliography accompanies this section.

Overview of the BLSployment Model

The construction of a projected economy is basedprimarily on the

disaggregation and distribution of the projected economic activity or

real Gross National Product for a specified,year. The Bureau of Labor

Statistics has focused les projections on three alternative years, 1970,

1980 and 1985. This potential real GNP, is estimated as a multiple pro-

duct by combining projections of total' employment [,labor force-- (unem-

-ployment rate x labor force)] with projections of,annual hours per

worker and output per man hour with separate estimates being made for

the government and private sectors of the economy. Potential GNP is

then distributed among expenditure components as the sum of private

consumption, government calsumption, private-domestic investment and

net foreign demand. Private'consumption is divided by 85 separate

consumption functions into categories of,congumer expenditures. The
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Potential hail), expressed as "final demand," is then distributed through-

.

out the economy by an input-output system which translates such final

demands as the demand for food into the outputs required from all indus-

tries, regardless of the degree to which the industries' products are

sold directly to consumers. The total output requireients for each

industry can then be computed as the sum of final and intermediate

demand. To obtain the projected industryiemployment, output require-

ments are equated with the employment necessary to ,produce that a1ount

of output, given output per man hour and annual hours per ;)orker. The

aggregation of employment in each of the 87 industries should equal

total Employment previously defined as the labor force minus unemplpy--

ment.
1-

Industry emp)Oyment is further disaggregated into projections

of occupational requirements. Industry occupational matrices divide
SF

total U. S. employment into 160 occupations cross- classified by 116
.

industries. The matrices rtly heavily upon the 1970 U. S. Census

Bureau's Occupation by Industry Report
2
with attention accorded to

employment data from a number of sources considered preferable, to

census data.
3

Tha occupational structure of each industry was projected

from historical statistics, occupational trends between 1950-and 1970,
4

1
See Diagram I for diagramatic description of interrelationships, Dept.

of Labor, BLS, Patterns of Economic Growth, Bul. #1672, 1970.

/ . .,
2U. S. Bureau of Census, U. S. Census of Population, IMO,' Stitilect Re-

ports, Occupation by Industry. F

i

3
U. S. Dept. of Labor, GLS, Bul. #1737, Tomorrow's Manpower Needs, pg.

5, 1971.

4 S. Dept. of,Labor; B.S, Report 305, Occupational Employment Statis-
tics, Sourps and Data, 1966.

al
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and other factors that might influence occupational structure like

expected new technology andtchanges in products. In addition, employ-

ment in each industry was estimated using regression analysis with

assumptions consistent with the overall model. Equations were developed

which related industry wage and salary employment in the 1947-1969 per-

iod with different combinations of the primary economic variable con-

sidered strategic in determining long-run changes in aggregate employ-

ment with. the combination of variables providing the best statistical

.tests selected as final estimates. Finally, industries were studied

_-

individually and factors expected to influence their future growth

were examined. This approach especially suited industries in which

\ts

pa6t trends in employment were not indicative of future trends and for

which the model provided unacceptable results of unreasonable'employ-

meht projections or poor statistical tests.

Results obtained from input-output analysis, individual industry

studies, regression equations, and qualitative information concerning

`technology and. the structure of the industry were used to determine

employment projections for each industry. The projections were then

reviewed to assure balance of productivity expectations, real GNP, and

civilian labor force protections, as well as projections consistent

\,
with the overall assumptions of the model.

Assumptions, Terms: and Methodology
,

The simple outline of the BLS employment projection model described

in the previous paragraphs aftord a framework in which the assumptions,

terms, and methodology of the model can be more rigorously examined.

51.1
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The estimates of target-year-demand,-output, and.eaployment are

projections. Therefore, they are functions of assumptions as to what

the country will be like. Several assumptions have been used, but it

is important to note that assumptions are alterable as conditions

change. (The further projections are made into the future, the more

suspect an assumption's validity.) The several assumptions include

these: Fertility rates will,be lower; the institutional framework of

the American economy will not change radically; and economic, social,

technological, and scientific trends will continue, including values

placed on work, education, income and leisure.

We turn now employment projections generated by this model.

The following section examines the trends of the 1960's utilized by

the employment model. Then it proceeds to the model's food and food-

service industry projections.
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The U. S. Food Industry and Labor Force:

Projections to 1985

Introduction

511

The purpose of this section is to present an overview'of the U. S.

labor force, particularly as it applies to the food and food service

industries.

Presented first is a short summary of the U. S. food and food

service industry and its labor force as it existed in the 1960's--or

what the labor force looked like in the past. The second part\of the

report projects the U. S. labor force to 1985--or what the labor force

will look like in the future. In all cases, we have attempted to show

the relationship between the projected labor force and the food and

food service industries.

Other aspects of the U. S. economy affect the food industry and

the labor force as well, these areas are also covered in this section

and include (1) growth in population, (2) gross national product, and

(3) per capita income and consumption.

Like the two preceding sections, this section contains a short

bibliography.

5 1 5
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-
The Food Industry and Labor Force: 1960's

The food processing_industry. In 1965 personal consumption expendi-

tuies for food were about $85 billiOn. This amount represented almost

20 percent of all personal consumption expenditures, making food the

largest single category of private personal consumption.)

The economic significance of the food manufacturing and processing

industry becomes clearer when it is compared with other manufacturing

industries. "Basic" industries like primary metals, motor vehicles, and

petroleum are overshadowed by the food manufacturing and processing

industry. Total employment in the food industry is almost 40'percent

greater than in primary metals, more than twice that in motor vehicles

and over ten times greater than in petroleum refining.

"Value added" in the food industry in 1963 was 32 percent greater

than in primary metals, 54 percent greater than in motor vehicles, and

more than five times greater than in petroleum refining. By these

measures the food manufacturing and processing industry is the largest

single segment of American industry.

The food manufacturing and processing industry has experienced sub-

stantial growth during the post-war period. Sales of corporations pri-"

marily engaged in the production of food and kindred products rose from
1,

$32.6 billion in 1947 to $57.5.billion in 1962, and increase of over 76

percent.
2

Part of this growth is attributable to growth in population

1
The Structure of Food Manufacturing--A Report by the Staff of the

Federal Trade Commission, Technical Study #8, National Commission
on Food Marketing, June 1966.

2. Ibid., p. 14

0
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and ncreabe urbanization during this-geriod,-as veil r e

increase in prices. However; a fundamental change occurred in the buying

habits and tastes of consumers during this period. In earlier years,

the hoU'sewife spent a great deal of time preparing meals from a relatively

raw state of ingredients. During the 1960's and 1970's, a substantial

part of the preparation of food began to he undertaken by the manufacturer.

As a result, many products may be served with aminimum of home prepara-

tion, and the "value added" as a percent of sales for these processed

foods is considerably higher than for the more traditional products.

Retail food stores are the principal source'of food for American

consumers.

U. S. came

ing places,

In 1963, 75.1 percent of the value of food consumed in the

from. retail food stores, compared with 18.3 percent for eat-

and 1.2 percent for food produced and consumed of farms.
3

There are more retail food stores in the 5. S. than any other type

of retail store, except eating and drinking places. When classified

together, retail food stores and eating and drinking places accounted

for 18.7 percent of all retail establishments in 1963, compared with

12.4 percent for gasoline stations, 6.8 percent for apparel and assessory

stores, and 5.8 percent for auto dealers.

The services industry. The nearly 9.7 million workers who were
4,

employed in the services industry in 1966 include a wide ranO of occupa-

tions. These include policemen, firemen, cleaning women, theatre ushers,

barbers and aun resses. The largest group of service workers, however,

are in occupatio relating to food preparation and service..

3
Organization and Competition in Food Retailing, Technical Study #7,

National Commission of Food Marketing, June 1966.
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TABLE 1

mp oyeet On Onasr cu tura ayro
fin thousands)

Y n u airy a ivision, 1 91 9-68

Year and Month Total Mining
Contract
construe-

Manufacturing Tram por-IW
tatlon
and

public
utilities

r

holcsale and retail trade 11
!lance,
Insur
once.

and real
estate

Services

'

Government

Goo
.

Total
Mr-
able)

Non-
durable Total

Wholesale
trade

Retail
trade

.
Mal Federal

State
and
local

3911.4
1920
1921
1722
1923
1921
1925
MO
1927
1921.
1929.
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1910
1941
1942,
1943
1944
1945
1946
1947
1948
1919
1950
1951
1952
1953
1954
1955
1956
1957
1956
1959
1960
1961
1962
1963
1964
1965
1966
3967

-1968

1787
January
rebrusry
March
April
May
June
July
August
September
sOclober
November
December

January
7768

February
March
April
May
June
July
August.
September
October
November
December

.

27, 063
27,350
24.362
25.827
38.391
2S.040
28.778
29,819
29,976
30,000
31.339
29.424
26 619
23.628
23,711
25, 953
27.053
29,632
31.026
29.209
30.613
32, 376
36, 554
40.125
42.452
41.163
40. 304
41.674
47, 561
44,891
43.778
45.222
47.519
46, 629
50,232
49.022
50, 675
52.498
52, 504
51,353
53.313
54.234
'5-1.042
55, 596
56,7922
55, 332
6 0 . 6 3 2

64,034
66.030
68,146

64, 495
64,433
61, 617
65,214
65.606
68.400
66.097
66. 321
66.656
66, 859
67,3 +7
67, 903

66.017
66, 393
66, 713
67,122
67.724
63.724
65,327
63. 503
63.923,
69.29.,
CO. 586
70,123

1,133
1,239

962
729

1,212
1,101
1.0s9
1.165

,I, 114
I, 070
1, 0s7
1,099

873
731
744
883
897
946

1,015
891
954
925
957
412
925
892
936
892
955
904
930
901
929
893
1076

791
7n
822
823
751

732
712

672
6'0
635
04
632
627
616
625

613
603
610
617
622
636
610
624
613
COS

605
602

590
591
594
626
631
647
652
6..%3

616
593
639
637

i,

1.021
Mg

I, 012
1,185
1,229
1, 321
1 446
1 555
1,691
1, 606
1, 497
1, 372
1.214

970
809
862
912

1.145
1,112
1, 05,5
1,150
1, 294
1, 790
2,170
1.557
1, 094
1,132
1, 691
1, 932
2,169
2.135
2. 3
2,61
2, 631
2.62.3
2, 612
2,102
2.909 ,
2, 9231
2.758
2.060
2, 964.
2, 816
2,902
2.903
3.0.50
3.158
3, 275
3.203
3, 259

2, 910
2, 824
2.975
3.053
3,164,
3,341
3, 475
3.510
3.440
3.301
3,307
3,134

2.771
2, 893
2, 967
3. 157
3, 255
3.337
3,495
3.553
3,515,

3.498
3.374
3,241

10 659
10,651
8.257
9.120

10,300
9, 671
9.939

10,136
10,001
9, 947

10, 702
9,:42
8,170,
6, 931
7.397
6, 501
9,069
9,827

10,794
9, 440

10,275
10, 945
13. 192
15.2+0
17, CO2

17, 321
15, 524
14, 703
15, 545
13, 582
14, 441
15,241
16. 30.1
16,632
17,549
16, 314
16,582
17.243
17, 174'
15.945
16.675

, 16, 796
116. 326
'16, 853
'16,995
17,274
18, 0' -2
19, 214
19.434
19, 740

19.409
19.3s2
19, 355
19, 272

119.225
I 19. 475

15.245
19.533
19.540
19.491
19,6+'99
19, 609

19, 398
19.425
19.447
10. 507
19, 561
19, 897
19.729
19.134
20,013
19, 999
20.015
19,990

4, 715
5, 363
6, 913
9, 921

11.034
10, 856
9, 074
7. 742
8,385
8, 32G
7, 489
8,191
9, 0,2
9, 349

10,110
9, 1129
9 541
9.834
9, 556
6,8.30
9, 073
9, 459
9, NO
9, 480
9,616
9,61G

ID, 4136
11,234
11, 422
11, 578

11, 491
11, 476
II, 45.4
11, 392
11,377
11,477
11; 305
11.363
11.346
11. 321
11,514
11, 525

11.450
11, 43)
11, 440
11.247
II, 531
11, 673
11. 544
II, 496
11, GM
11,653
11.735
11, 753

5, 564
5.622
6, 225
G. 453
6.518
6.472
6, 450
6,962

-7, 159
7, 256
G. 973
7,147
7.301
7, 294
7,434
7.165
7, 310
7.403
7.319
7,116
7.303
7,339.
7.256
7.373
7,330
7,455
7, 6 5 6

7, 2,10
8.012
8,162

7.918
7,606
7, 001
7.630
7, 843
7.998
7.943
S. 172
8. 290
S.170
8,126
13, 084

7.939
7, 935
8, On
8, 0,0
8, Ms
8, 219
8,145
8.384
8, 313
8.336
1.230
8, 237

3, 711
3,496
3, 459
3, 505
3,882
3.807
3, 826
3.042
3.895
3, 623
3, 916
3.635
3,254
2, 816
2,G72
2, 750
2,756

"^ 2.973
3,131
2, 80
2.936
3.033
3.274
3, 450
3, 647
3.829
3, 906
4.061
4, 166
4,189
4, 001

e4,034
1, 228
4.248
4.230
4, 054
4.141
4, 244
4,241
3,976
4.011
4, 064
3.9x3
3.906
3,903
3.931
4.616
4.151
4.271
4;348

4.183
4. 177

, 4.200
4,162
4, 260
4.314
4.313
4,330
4,329
4.213
4.318
4, 311

4.252'
4, 264
4.276
4.296
4, 268
4, 375
4,394
4.410
4,417
4, 400
4,414,
4, 409

4 514
4, 467
4, 599
4, 903
5,290
5.407
6, 576
5,784
5,938
5, . 4

6,1
5.7
5, 28
4, 663
4,75,5
5,261
5,431
5, 809
6.265
6, 179
6, 426
6,770,

7.210
7.113
6'952
7.033
7.314
1, 376
8, 935
9.272
9.264,

9,3416
9, 712

10,001
10, 247
10, 235
10, 335
10, 85
10, 866
10.750
11, 127
11, 301
11,537,
11.560
I I, 778
12,160
12, 716
13, 215
13, 613
14,111

13, 254
13.116
13, 236
J3.363
13, 478
13. 624
13.605
13.610
13.672
13. 757
14.017
14, 618

13.602
13, 5.3.5
13, 643
13.910
13, 959
14.139
14, 112
14. ill
14, 208
14, 323
14.561
15,124

1, 664
1.754
1.873
1,621
1, 741
1, 762
1, 862
2, 190
2.361
2, 469
2, 437
2,518
2.605
2, 6.37
2.727
2, 739
2.796
2, 863
2.993
2.943
2,91G
3, 001
2.993
3, 056
3,104
3,159
3, 312
3, 437
3, 533
3, 669

3, 473
3.456
3, 463
3.476
3,452
3.510
3.671
3, 593
3.572
3, 533
3.616
3,620

3,364,

3.572
3,551,
3, 594
3.607
3, 690
3,717
3, 727
3.713
3.733
3.756
3,766

4, 742
4, 1195

5.333
5,227
5, 241
5, 296
5, 452
6. 186
6, 595
6, 763
6, 776
6.85.4
7,136
7,317
7, 520
7, 496
7. 740
7, 024
7,562
7,592
8.182
8, 333
S. 344
8, 511
6,675
8.9 :1
9.401
9, 903

10, 074
10, 442

9, 731
9, 6e0
9, 773
9, 845
9, 916

10,078
10.034
10, 014
10. 100
10, 1173

10,401
10,998

10.033
10, 013
10, 077
10, 316
10.352
10, 449
10,315
10, 411
10, 4.5
10, 541
10, 805
II, 358

1,111
1,175
1,163
1,141
1,190
1, 231
1, 233
1,305
1,367
1.435
1, 50)
1, 475
1,407
1, 311
1,295
1, 319
1,335
1,358
1,432
1, 425
1, 462
1,50?
1, 519
1,533
I, 502
1.476
1; 497
1, 697
1, 754
1.829
I, 857
1,919
1,991
2, 059
2.146
2, 234
2, 335
2, 429
2. 477
2,519
2, 591
2,669
2, 731
2, SOO
2,877
2,937
3.1023
3,100
3.217
3, 357

3,108
3,127
3,150
3,173
3.103
3,2213
3.279
3, 293
3.271
3, 254
3,250
3, 269

3.252
3,271
3, 258
7 310
3, 3:7
3,365
3,407
3.430
3.317
3.404
3,412
3,421

2.263
2. 34
2, 412
2.503
2,634
2,762
2.869
3, 015
3.16.5
3, 255
3.410
3, 376
3,183
2.931
2,3:3
3.058
3.112
3,336
3.513
3, 473
3, 517
3.631
3.921
46041
4.143
4.153
4.241
4..719
5, 050
5, 206
5, 201
5,3S2
5.576,

5.750
5.867
6, 002
6.2274
6 538
6, 749
6.806
7.130
7.423
7.604
8.028
5,325
5,709
9.047
9, 551

10, 069
10, 2,04

9, 652
9, 730
9,637
9.970

10, 07 0
10,1 "3
10.237
10,231
19,180,
10.1+1
10.210
10, 223

10, 124
10.223
30,290
10.402
10.485
10, 631
10.637
10.675
10, 887
19, 631
10.613
10, 658

2.676
2.603
2, 528
2, 523

"2,697
7 720
2, 600
"% Mu
2,015
2.975
3.065
3.143
3, NA
3. 225
3,166
3, 299
3, 4S1
3, 663
3,756
3, 683
3, 695
4. 202
4, 660
5,483
6,690
6,043
5, 914
5. 595
5.474
S. 650
5, 852
6,026
6. 3s9
G. 0'2
6,615
6, 731
6,914
7.977
7, 616
7.639
6,933
8.353
6..'94
8, 990
9,225
9,544

19, 0 .1
10, 571
11, 616
12, 202

11, 360
11, 474
11. MA
11,831,
11. col

st1.161
11.271
11.240
11.615
11, 876
12.011
12,137

12,028
12,138
12. 193
12, 214
11.227
12. 2,0
11.515
11, 762
12.131
12, 139
12, 522
12, 643

533
526
560
579
565
652
753
826
833
820
905
992

1, 310
2,213
2,905
2, 927
2.803

2,-it
I,
2,

322
1, 953
1, 916
1.923
2, 332
2, 420
2, 305
2,1%3
2.137
2, ..09
2.217
2,191
2, 233
2,7770
2, 279
2, 319
7 374
2.343
2. 373
7, 554
2, 719
2, 737

2, 643
2,672
2.63)
2.6(13
2, 6 0
2.706
2.7..3
2, 744
2,707
2, 707
2.70)
2.519

7 617
2,6 '7
2, 639
2. 712
2, 710
2.815
2.914
2, 795
2. 703
2, 64
2, 703
2, 709

...,.....

... . . ..
2, 532
2, 62:1
2.704
2.1:56
2, 661
2, 647
2, 723
2, S12.
2,923
3, 074
3 000
3, 21i,
3, 320
3, 270
3,174
3.116
3,137
3, 341

3. 58'2
3, 7,7
3, 9 it
On,
4. 0-7
4,186
4.349
4, 663
4, :27
5. no
3 399
5.644
5.6:1
6.083
6, 315
6.5 "1
6,853
',',1.7142

7, 714
8, 307
8, NI
9, 455

8. 723
14, 022
5 35
8,,411
8,144
S. 8".4
5.473
8, 173
S "6
9, It 1
9.302
9. 318

9.331
9, 439
9, 44
9, 7,, 2
9, 717
9, 4,3
9.0)4
8.'3.7
9, 125
9, 740
9.810
0, 874

NOTE: Data Include Alaska and Hawaii beginning 1959.
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About 2.5 million people, or approximately three-tenths of all

service workers, are employed in food preparation and service. This

occupational group ii cooks and chefs, kitchen workers, waiters

and waitresses, counter and fountain workers, and barteVers.
4

These

workers are employed in hotels, restaurants, motels, and other institu-

tions like hospitals, schools, and plant cafeterias. (See Table 1.)

1. Cooks and Chefs

About 650,000 cooks and chefs were employed in early 1967.
5

Most of them worked in restaurants, but large numbers were employed

in public and private schools, in hotels, hospitals, government

agencies, manufacturing plants, private clubs, and other types of

establishments. Three out of five of these workers were women.

About half of the cooks in restaurants and the great majority in

schools and hospitals'were women. Men out numbered women in hotels,

motels, and private clubs; moreover, most head cooks and practically

all chefs were men.

2. Waiters and Waitresses

44.

More than 950,000 waiters and waitresses were employed in

early 1967, and about seven out of eight werstmeii:\ The ,proportion

df part-time workers-was also high; approximately two out of five

workers were employed fewer than-35 hours a week. About four - fifths.

4
Occupational-Outlook Handbook, Bulletin #1550, U. S. Department of Labor,

Bureau of Labor Statistics, 1967.

5
id., p. 16.

6
Ibid., p. 21.
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of all workers in this occupational group were employed in restaurant,

drug stores, and other retail establishments that serve food. Hotels

and educational institutions also employed many waiters and waitresses.

T---
Eating_and drinking places. Wage studies have been done on several

-of the industries within the broad category of retail food establishments,

among these is the Bureau LabnrAtatistics study on "eating and drink-
/

ing.places. 1117

Straight-time wages of nonsupervisory employees in eating and drink-
,

ing places in the U. S. averaged $1.37 an hour-in April, 1967, 3 percent

above the $1.33 an hour in October, 1966. Slightly more than one-fifth

of the 1.5 million nonsupervisory workers covered by this survey received,

less than $1 an hour in April, 1967. The corresponding population was

slightly more than one-fourth in October, 1966. Part of the decline

in the proportion of workers receiving less than $1 per hour was due,

to the expanded coverage of the Fair Labor Standards Act, as amended

in 1966. Tipped employees who consisted of one-third of the industry's

work force accounted for two-thirds of the workers receiving less than

$1 an hour.

Employer-paid wages of tipped employees averaged $1.09 per hour in

April, 1967, compared with $1.51an hour for untapped employees. The

averages were $1.06,-and $1.47 per hour respectively in October 1966.

(See'Table 2.) Eating and drinking establishments employed 1,526,261

7
Industry Wage Study: Eating and Drinking Places, Oct. 1966 and April

19167, Bulletin #1585, U. S. Department of Labor, Bureau of Labor
Statistics, April 1968.
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Supervisory workers in April, 1967; nearly three-fifths of these

workers were women. Tipped employees accounted for nearly one-half of

the women, compared with f5 percentof the men.

Waiters and waitresses made up seven-eights of the tipped employees

of eating and drinking places in April, 1967, bartenders accounted for

most of the remainder. Seven-tenths of the waiters and waitresses also

received free meals, usually one or two a day. The incidence of free

meals was greater in metropolitan than in nonmetropolitan areas.

Hotels and motels. A second segment of the retail food industry

on which a wage study has been done is the hotel and motel industry.
8

Straight-time wages for nonsupervisory employees in year-round

hotels, motels and tourist courts averaged $1.43 per hour in April,

1967, 4.% percent above the $1.37 per hour average in October, 1966.

Ab one- f the 442,000 nonsupervisory workers employed in this

industry in April, 1967, received wages of less than $1 per hour. The

corresponding proportion in October,14966 was one-fourth. Again, part

of this reduction was due to the expanded coverage of the Fair Labor

Standards Act as amende4 in 1966.

Tipped employees wo made up about one -fifth of the industry's

labor force accounted for over 50 percent of the workers receiving

less than $1 per hour in April, 1967. Employer-paid wages of ,tipped

employees averaged $1.07 an hour in April 195.7, compared with $1.53

and hour for non-tipped employees. The corresponding averages were

$1.03 and $1.47 in October 1966. For both periods wages varied by

8Industri Wage Study: Hotels and Motels, Oct. 1966 and April 1967,
Bulletin #1587, U. S. Department of Labor, Bureau of Labor
Statistics, April 1968.
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region and size of community. (See Table 3.)

"Hen made up 45 percent pf the industry's nonsupervisory work force

in April, 1967. - Nearly one-half of the Work force in metropolitan

areas were men, compared with slightly more than one-third in the

smaller communities. Three-fourths of the tipped employees were waiters,

waitresses, or bellmen. Slightly more than four-fifths of the waiters

and waitresses received free meals, usually one or two a day, in April,

1967. The incidence of free meals was lower in non-metropolitan areas

than in metropolitan areas.

The Food Industry and Labor Force: Projections

The projections presented in this re

11,

were gathered from several

published studies on expected growth in the U. S. economy _The time

period of the projections varied among the sources, some of the projec-

tions are for 1980, some for 1985, and some for 1990. -

All of the projections presented were made under, the assumptions

of full employment (3 or 4 percent unemployment), a 3 percent rate of

inflation, and no drastic changes in social or economic conditions like

major wars, major changes in legislation, major food shortages, or
40

la
changes in opensity of various age groups to join the labor force.

There are four areas covered in the projections: (1) projected

L
grpwth in the labor force, (2) population, (3) GNP, and (4) per capita

income and consumption.

The labor force. In general, the labor force is expected to grow

at a faster rate between 1972 and 1980 than it did during the late

1960's. Then it will probably decline to a much slower rate of growth

52.1
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Table 4

Total Population, Total Labor Force, and Labor Rates, by Age

and Sex,'Actual 1960 and 1970 and Projected 1980, 1985, and 1990
.

Montan in thousands)

Sex and ago stoup

Total. population, July 1 Total besot force, annual averages

Achim! Projected Actual Projected

100 1371 IMO 1335 1 1593
1

1960 ISM 1940 HO 190

BOTH SEXES

Tota1.16 years and thf 121.217 112.366 167 139 175.722 .03.072 72.101 /5.903 101.1:1 107.716 112 576
16 to 24 years 21.773 32.07 37.493 34 47,5 31 643 12.720 19 s:6 23.:1I 22.114 20.319
2Syto 34 years 67.764 71a77 64 741 94.:21 103.09 46.595 51 457 61 544 69 ;02 76.421
SS years and over_ ...... 12.279 33.333 45.116 -47.20 : 43.126 12,7t3 14.500 16.044 16.330 15.136

11EN

Total, 16 years Ind em. 59.470 61.641 B0.761 /4.20 17.911 44.933 54.243 62.590 66 017 61.507 1
1610 19 years , 5,393 7.E49 C333 7.171 7.00 3.162 4.15,5 4.10 3,552 3.901

16 and 17 yam-- 2.130 ' 3.537 1.111 3.5:5 3.373 1.322 1.243 I ts7 1.603 1.530 '
It rid 19,yeats. 2.513 3.712 4.221 3 6:6 3.172 1.!40 2.$55 2.731 2.324 2.3714:

XS to 24 'tan S 553 6.653 10.645 10 1:5 9 031 4.939 7.373 t 252 1.453 7 404
25 to 34 years 11.347 12.601 13.5:1 20 54: ! 71.640 )1540 II 5:4 I: 5:3 19.400 19.553 .
35 to 4/..years 0.373 11.333 12.463 IS An 13171 10.20 11.151 14 617 17.393
45 I. 54 years 1030 11.253 fo.:ir 11.522 9.561 10.4.17 9.9:3 9.741 1Q.90 t
SSio 64 yean 7.554 6.742 9,776 1.2:7 9.424 6.445 7.1:7 7.733 7.716 .307 7

55 to St year; 4.144 4.791 5.251 5.125 1.727 3.727 1.221 i 4.553 4.421 4.112 '7

6010 64 74a4 3.120 3.544- 4.613 4 745 4.637 2.711 2.5:5 ' 3.172 3.295 3.10
66 years and ever... ..... - 7.50 1.355 9.710 10.333 11.031 2.425 2.1E4 ' 2.053 ' 2.012 2.135 /

65 to"69 years 2:941 3.133 3,633 3.02 1.065 1.341 1.273 ' 1.70 1 1.322 1.365 ;
70 years'and over 4,590 5.256 . 6.077 6.531 7.616 1.077 426 i 701 f 760 770

11011Eli

Tota1,16 yews and rter. 62.397 73.725 117.071 11.437 55.167 23.171 31.550. 0.20 11.699 43.669
16 to IS yeers... ..... 5,275 7.432 *.057 i 910 6.06 2.061 3.2:3 3.69 1 1:203 3.123

16 and 17 years 2.603 3.8:1 3.9:2 3.337 3 213 201 1.324 1.427 1.277 1.205
It and 19 years 2.472 3.604 4.G;3 3.5!3 3 533 1.260 1 S:6 2.212 . 1.06 1.533

201024 Teary. 5.547 1.506 10.451 1 10 541 : 41.101 2.50 4.50 6.02 I. 6.523 5.376
2S to 31 years 11.60 12.743 11.412 20.30 , naso 4,153 5.764 9.155: 10.339 10.671
35 444 years 32.3:3 11.741 II .P33 IS 744 13 524 5.325 5.971: i.fo3 I S :SY 10.219
45 to 54years 10.133 12,105 11.125 11.457 12.135 5.153 6 533 6 537 6.642 : 7.361 .

-S5 to c4 years 1.0/0 5.763 11.357 11.452 4 ia 04 2.954 4.03 ' 5.657 , 5.213 i 5.003
55 to 59 years 4.321 5.757 5,535 5.1:4 I 5.355 1.213 2.547 3 CS5 3.033 1 2.653 1
60 to 64 years ...... 3.749 4.505 5.341 5.143 5 S3! 1,1:1 60 / 032 . 2.150 2130

65 years and .vu .115 11.433 14,343 15.537 16.617 954 1.60 . 1.233 I 1.30 o
65 to 69 years 3.347 3.710 0535 4.512 ; 5.257 579 144 . :St ; 114 614
70 yarn and over 5,764 7,153 9,70 10.05 : 11.120 375 412 441; 505 527

or.

52 5

Labor force psrticoostion rates.
annual averages (meant of

population on labor force)

Actual Projected

1160 1970 1910 1715 1933

59.2 60 3
51 1 61.7
U.S 71.7
33.6 31.1

60 1
63 5
73 1
35.6

61.3

67 5

73 6
34.5

82.4 79.2 71.0 7: 3
53 6 57.5 56.0 SS 5
453 46 7 AS:5 0.6
73 I 1$3 65.1 65 I

21 0 1 E3 0 E2 5

96 4 SS 0 54.6 SA 4
96.4 55.7 55 1 94
91.3 32.3 91.1 91 7
55.2 21.5 79.1 73.1

' 51 0 26.6 26.2
79.1 1 73.6 70.3 69 4
32.2 t 25.6 21 2
15.5 10.7 35.5
23.5 16.9 12.7

61.5
4.2

71 0
32.9

7C4
SS 4
45 4
14.6
22.1
54

94 7
11.5
77 5
0.9
61.9
5.3'

31.3 1 33.6
.6 j 11.0

37.1 42.11 15.0 ISA 45
39.1 13.7 45 5 45.1 17.0
23.6 34 6 35.0 36 7 37.2
51.0 53.1 54. 55.7 55.1
43.1 7 57.5 63.1 64.9
35 t MS 0.2 50.9 51.3
0 1 50.9 53.2 51.1 S5.2
19.3 54 0 53.2 57 4 53 0
35.7 42.5 41.7 45.4 15 *
41.7 0.4 51.2 52.3 57
31.0 35 6 37.5 33.3 3S *

6.5 5.4 CS 4.5 1.6
17.3 17.0 16.5 16.5 16.1

. . . . 3
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at

from 1980 to 1985.

During the remainder of the 1970's, the U. S. labor force is

expected to expand by 15.9 million, reaching 101.8 million by 1980.

This represents an annual growth rate of 1.7 percent. After 1980,

however, the rate ofgrowth is exprted to decline, averaging only

1.0 percent a year during the 1980's, and reaching a total of 107.7

million by 1985and 112.5 million by 1990. (See Table 4.) The major

reason for the decline in the labor force growth rate is the declining

population growth rate.
9

Chart #1 shows the annual change in the labor force from 1951 to

1985. Of particular interest is the slow -down. in growth between 1980

and 1985, caused by a declining growth rate in population and leading

to a slow-down in the growth rate of the GNP.

The median age of the labor force declined from 40 to 38 years,

during the 1960's and is expected,to fall still more rapidly during

the present decade, reaching 35 years of age by 1980. The major factor

in this decline is the sharp rise in the number of young adult workers

aged 20 to 34 years--from 17.7 million in 1970 to 26.8 million by 1980.

This age group--one-fifth of the labor force in 1970--is expected to

make up over one-fourth of the labor force by 1980.

During the period of 1980-85 the increase in the labor force is

expected to occur mainly in the 35 to 54 age.group--three-fourths of

the projeCted growth in the labor force during this period is expected

to be in this age class. The result of this expected shift in growth

9
Denis F..Johnson. "The U. S. Economy in 1985: Population and Labor

Force Projections," Monthly Labor Review, Dec. 1973, pp. 8-17.

5 2 is
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Table 5

Distribution of Total Labor Force, by Age and Sex, Actual

1960 and 1970 and Projected 1980, 1985, and 1990.

Sex and ago group

Number (In thousands) Percent distribution

Actual Projected Actual Projected

1%0 1970 1920 19E5 1990 1950 1970 ing 1955 1940

BOTH SEXES

Total. 1G years and OYU- 72,104 25 903 101.109 107.716 112.576 100.0 100.0 100.0 100.0 100 0

166°24 years 12.720 19.916 23 721 22.124 20.319 17.6 23.2 23.4 20 6 18 0

16 to 19 years 5.223' 7.645 2.337 7,165 7.039 7.2 SI 2.2 6.7 6.3

20 to 24 years 7,497 12.271 15.444 15.019 13.230 10 4 14.3 15.2 13 9 11.2

256,54 years 46.596 51.427 61,544 0.202 76.421 64 6 59.9 . G0.2 64.2 67 9

25 to 34 years 15.099 17 672 26,779 29.739 30.531 20 9 20.6 - 26.3 27 6 27 1

35 to 44 years 16.779 16.719 !CM 23.177 27.617 23.3 19.5 12.4 21.5 24 5

45 to 54 years 14.712 17.020 16.445 16.226 12.273 20,4 ILA 16.2 15.1 16.2

55 years and over 12.722 14.500 16.084 16.330 15.236 17.7 .16.9 15.2 15.2 14.1

5511)64 years 9.409 11.280 12 717 12.929 12.310 13.0 13.1 12.6 12.0 10 9

65 years and over 3.379 3.220 3.297 3.401 3,526 4.7 3.7 3.2 3.2 3.1

ifetia a se 39.9 32.2 35.2 35.2 37.0

4
'MEN

Total. 1G years and over 42.933 54.343 62.590 66.017 114.907 63.3 11.5 61.3 61.2

16 10 24 years 2,101 11.773 13.520 12.454 11.305 11.2 13.7 13.3 11.6 10.0

751354 years 31.962 33.279 39.22? 43./11 48.160 44 3 32.7 32.6 10.6 42 S

55 years and over 11.270 5.291 9.728 9.792 9.442 12.3 10.2 9.1 S.:

Median aft 39.7 38.2 35.2 35.2 36.9

WOMEN

Total. 1G years and over.... 23.171- 31.560 39.219 41,691 43.669 321, 36.7 32.5 38.7 38.2

1610 24 years 4.619 2.143 10,261 - 9.726 9.014 6.4 9.5 10.1 90 2.0

2S to 54 years 14.634 12.206 22.662 25.441, 22.261 20.3 21.2 22.3 23.6 25.1

SS years and over- 3.912 5.209 6.296 6.532 6,394 5.4 ' 6.2 6.1 5.7

Median at 40.3 32.2 35.1 35.9 37.1

529
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from the 20 to 34 age group to the 35 to 54 age group, is an increase

in the median age of the labor force from 35 in 1980 to 37.1 by 1990.
10

(See Table 5)

Graph 2 summarizes the data presented above. It shows the growth

in the population of the U. S.--both historical and projected--as well

as the growth in the labor force. The labor force participation rate

is also shown and is almpst constant over the entire period of study.

This implies that the labor force grows at about the same rate as the

growth in population, as verified by the two growth curves. Another

factor that can be derived from Graph 1 is the anticipated decline in

the growth rate of population and labor force. This is easily seen in

the decreasing slope of the two curves after 1980.

The labor force: sex composition. The percentage of women in

the labor force is expected to rise from 32.4 percent during 1960-72,

to 38.5 percent by 1980, and to 38.7 percent by 1985. This stabiliza-

tion in the proportion of women workers in the labor force is primarily

the result of the changing age distribution of the population. The

projections show a decline in the number of young women and a very

small increase'in the number of women aged 45 to 64, as shown in Table

5. These are the two age groups with the highest participation rates

among women. Also the decrease in the fertility rate of the U. S.

population which occurred during the 1970's is expected to stabilize

during the 1980'g.11

1 0Denis
F. Johnson. "The U. S. Labor Force, Projections to 1990,"

Monthly Labor Review, July 1973, pp. 3-13.

11
Ibid., pp. 3-4
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Graph 3 represents the growth rate of the labor force, and dis-

tinguishes between,the participation of males and females in the labor

force. It can be seen from this graph that the male participation rate

declined until 1970 and, remained almost constant thereafter. But as

we stated earlier, the female participation rate increases steadily

through the 1970's and then slows down considerably after 1980.

The labor force: age composition. The two outstanding features

in the projected growth of the labor force, as already mentioned, are

the slow rate of growth--from an average annual rate of 1.7 percent in

the 1970's to L.0 percentduring.the 19§91's--and the expected shift in

the locus of major expansion, from the 25 to 34 age group to the 35 to

54 age group. The latter group, whose numbers are expected to increase

by-about 190,000 a year during the 1970's, is projected to g

average,of nearly 900,000 a year during the 1980's.

The teenage labor force, which increased from 5.2 million in

1960 to 7.7 million in 1970 is projected to increase still further but

at a slower rate, reaching a peak in the late 1970's. Thereafter,

this group is expected to decline slowly in numbers, reaching 7.2 mil-

lion by 1985.

The group aged 45 to 54, which increased by 2.3 million between

1960 and 1970, is projected to decline by nearly 600,000 during the

present decade, reaching 16.4 million by 1980. However, during the

1980's'this trend is expected to reverse itself, and a gain of 180,000

a year, on average, is expected during the 1980's. Meanwhile, the,

number of people in the labor force aged 55-64 is expected to decline

by nearly 50,000 a year, on average.

53 3
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The outlook, for workers 65 and over during the 1980's is for a

slow but steady increase in number (20,000 a year)', as the assumed

decline in their participation rate is more than offset by the continued

rise in their numbers--from 24 million in 1980 to 25.9 million-in 1985.
12

The labOforce: occupation composition. Since World War II, the

/basic trend has been toward white-collar jobs. Between 1960 and 19

6

8

employment of white-collar workers rose from about 28.5 million, to 35.6

million, or 25 percent compared to a growth in total employment of 15

percent. Employment of service workers rose from 8.0 million to 9.4

million,,v 17 percent, while employment of blue-collar workers increased

only 14 percent.
13

ThroUghout the 1970's, the rapid growth in requirements for white-

collar w rkers is expected to continue. Faster than average growth is

expected for service workers and slower than average for blue-collar

workers. Farm workers will decline even further as a proportion of the

labor force.

Generally, projections of employment reflect a continuation of

employment shifts taking place during most of the past war period. Any

changes tend to be in degree rather than direction. The big expansion

in employment is expected to be in the services sector increasing its

share to over 22 percent of total employment. Needs for workers in

the service occupations are expected to increase nearly 40 percent

during the 1970's; this is more than one and a half times the expansion
es°

12
Ibid., pp. 9-10

13
Ronald E. Kutscher. "The U. S. Economy in 1985: 'Projections of GNP,

Income, Output and Employment," Monthly Labor Review, Dec. 1973,
pp. 27-42.
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rate of all occupations combined.

Employment requirements for service workers are projected at 12.7

million workers in 1980, compared with 10.9 million in 1972. The

major factors contributing to these requirements are (1) a growing

popula on, (2) expanding business, (3) increased leisure time, and '

(4) more disposable income. A somewhat slowetpte of growth among

service workers is projected for the period 1980-85 with total employ-

ment of service workers projected at 13.4 million by 1985. The rate of

growth will fluctuate among the Various service occupations." These

figures are summarized in Table 6 and 7 on the following page.

The need for cooks and chefs is projected at 900,000 in 1980, a

3.3-percent increase over 1968. Waiters and waitresses will increase to

1.2 million, a 28-percent increase over 1968. The rapid incriae in

the population of groups that customarily patronize restaurantsworkers,

students, travelers, and increasing numbers of patients and hospital

personnel--are factors irethe growing requirements. Prepared-ToOds and

labor saving devices, as well as vending machines, will have some

limited effect on the requirements for waiters, waitresses, and cooks.
14

The personal natureof the services rendered by lodging establish-
.

ments acid the considerable number of smaller motels and other accommoda-

tions managed and operated with little paid. help is reflected in the

high cancentrAan of managerial workers--more than one-fifth of the

i'orkers in the industry. In addition to a general manager in charge

14"
Occupational,Manpower and Training/ieeas," Bulletin #1701, B. S.

Department of Labor, Bureau of Labor Statistics.
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Tabl",6

Employment by Major Occupational Group, 1960 and 1972, and

gfrojected 1980 and 1985

PS thousands)

0e4trpatIonal group 13601 1333 1335

65.778 81.703 35.1.03 101.500

Willeealtr workers
Professar.al yid te.:hrtical workers_

28.351

7.236

33.097

11.414

49 400

15C.31

53.700 4111
17.900

Wailers end elmiustrators...... 7.367 t.:32 WACO 10.500

Situ 'corkers 4.210 5.314 6.560
Clerks, workers 3.538 14.247 17,573 13.760

Ilue-coner workers 23.877 n.578- 31 7E0 32.800

Craftsmen end bared workers 1.748 10.t10 12 2:0 13.VA
Operatives, 11.180 13.543 15 C'3 15 ICA

Koafxrn 3.749 4.217 4.5D3 4.500

ricrn 1,351 fly' 2.7!0 1.412

PriTste Iousehal rakers 1.955 1.43/ 1.3:0 1.160
Ottru unites oorkers...-- 6.327 SAM 11.400 12.300

rasa raters. 5.Di 1,e6f 2.000 1.601

Table 7

Percent Distribution of Employment, by r Occupational

rGroup, 1960 and 1972, and Projected 1980 and-198
,

'Occupa Omni group 11601 1372 1330 125

Total_ 100.0 100.0 100.0 100.0

trIttecollar workers 43.1 47.1 51.5 52.9
Irofesuonal etd technical liorkus 11.0 14 0 15 7 16.4
14ssaiers and edrnin.strefors 11.2 3.1 10.5" 10.3
Sales 'corkers 6.4 4.6 6.6 6.4
Clerical porkers 14.5 17.4 11.7 19.4

thoollar workers ' 35.3 35.0 33.1 32.3
Craftsmen and kindred workers . 13.3 13.2 12.1 22.1
Operabees 3 17.3 16.6 15.1r' 15.1
Npafaun labutn.......- ...... - 5.7 5.2 4.7 4.4

Service workers 12..7 13.4 13.3 13.2
' Private Aonsthold workers 3.0 1.8 1.3 1.1

Otku :cricks workers

ftroweektn....-........--

3.7

2.3

11.6 ,

3.8

12.0

2.1

11.1

2.:
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of over all operations most larger hotels employ management specialists

in such areas as food service, sales, credit, purchasing, d cleiical

operations. About 4 out of 5 workers in this industry perform service

or managerial functions that may be aided, but not subs,tituted for, by

machines Accordingly, technological change is not expected to have
411.

a significant act on the industry's occupational structure..

We enter a caveat here, however: As we said earlier, these

prognostications depend upon a society moving forward'in a pattern

suggeited by the recent past. Unforeseen social, politcal, economical,

or physical developments could alter their reliability.

The labor force - Qroductivity. Over the 15-year period beginning

in 1955, the average rate of increase in productivity was 3.0 percent

per year. This rate is expected to decline to 2.9 percent ovet the
4

1970-80 period, and to 2.8 percent per year between 1980 and 85. Pro-

ductivity changes in trade services and in construction over the projected

period reflect an increase over their historical rates, while productivity

in the service sector and in finance, insurance, and real estate are

expected to decline samewh3t.
15

Relative growth in productivity among sectors is also an idaporiant

element in employment shifts within the economy. The rising demand in

service industries coupled with below average increases in productivity

are

o
ected to cause employment demands in this sector to'increase

greatly. .

The shifts in employment projected for major sectors are more

15
Ktitscher, op. cit., p. 37. t
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Produc

Table 8

ge by Sector, Averageltate During Selected

Periods 1948-72 and Projected to 1980 and 1985

p

Sector

Average innval growth

Actual Pro) clod

1955-1.4 466-72 115145 1561-10 137240 1580.15

Total private
Aviculture
Nought, !tore

Kinug
Contract construction
itanotattvriny

Durable
Nondurable

Transportatrsn.commemcatak and public
rtslities

Transportation
Caramuncatioa
tublic

True
Wholesale
Reed

fiance. insurance. and real estate
Other sermots
CommmenteMervises

3.2 3.0
5

2.7
4.0 3.6
(I) Es)

2.4 2.7
2.4
3.2

(') 4.5
3.2 3.S
5.6 5.9
5.1
2.1 2.9

3.5
(1) 2.5
(I) (1)

P)

2.3
/.5
2.2
1.0
(I)

3.8
3.3
4.7

3.9
2.4
5.0
3.S

1.:
1.9
e)

e)

2.8
5.$
2.7

.9
.1

1.9
2.!
2.9

4.3
3.4
5.3
4.3
2.7
2.5
2.6

"1.6
2.5
2.:

2.9
SS
2.7
.9
.1

3.1
3.2
2.!

4.4
36
5.4
4.3
2.7
2.7
2.6
1.4
2.S
2.7

3.2 2.8
S S

3.0 2.7
.9

1.5 .7
2.7 2.$
3.1 2.-4
2.0 2.8

A 1

1.6 1.0
4.1 3.1
5.6
4.7 4.3
3.1 2.5
3.2 2.1
3.0 2.6
2.8 1.9
3.6 2.4
2.6 2.9

s Compound interest between terminal years.

s Lust Kraus growth tales.

s Hot credible.

ti
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pronounced than the changes in the distribution of output because of

the differing degrees of changes in productivity. For example, services

output will show only a modest increase as a proportion of total output,

but there will be a pronounced increase in services employment as a

share of total employment.

The low productivity in the service industries stems mainly from

the fact that the personal nature of the services provided requires a

large proportion of supervisors and trained personnel and does not lend

itself readily to most methbds of mechanization.
16

The relative changes in productivity among the various sectors of

the economy are shown in Table 8. Notice that over the periods for

se,

which data is available, productivity gains in the services sector

(stated As "other services" on the table)- is consistently below the

average growth in productivity for all sectors combined ("Total private"

on table). Growth in productivity in all of the services (finance,

, insurance and real estate as well as "other services") is also ccasistent-

ly less than for each of the other sectors of the economy except for

mining and construction. These last two sectors have been declining

in importance s

/1

ce the past war period when their major growth in pro-

ductivity occurred.

Population. Labor force expectations are based on expected changes

in the population. Between 1972 and 1980, the U. S. population is pro-

jected to increase by about 15 million to 224 million. Howevgr, if the

current rate of child birth continues, the size of the population under

16
Tomorrow's Manpower Needs, National Trends, and Outlook, Bulletin

#1606, U. S. Department of Labor, Bureau of Labor Statistics.-
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16 years old will declihe by over 4 million while the working-age

population (16 years and over) will rise by 19 million. As we mentioned

earlier, the greatest increase in the population will by in the 20 to

34 year age group. The net effect of these changes will be to increase

the proportion of the population that is of working age from 71 percent

in 1972 to 75 percent in 1980.

_ Between 1980 and.1985 the population under 16 years of age is pro-

jected to increase by 32 million, reflecting the continuing rise in the

number of women of child-bearing age. While the 20 to 34 year old group

continues to increase by about 3 million, the greatest increase in

population during this 5-year period will be in the 35 to 54 year age

group, which is expected to increase by 5.4 million. The long-run

trend, then, is for a continued increase in the average age of the

U.S. population due to the reduction in the birth rate. The edian

age of the U. S. population was 28.1 years in 1972, it is expecegTto
-0.

increase to 29.6 years in 1980, and to 30.6 years by 1985.

The fertility decline of the past 15 years implies a dramatic

shift from a "three child" to a "two child" family norm. This shift

has been associated with changes, in the role Of adult'women, particular-

ly with respect to their interest in, and availability for, paid employ-
,.

ment. The projection for the,U. S. population to 1985 assumes that the

"two child" norm shall continue to prevail. Since current' fertility

rates are already consistent with the level needed to sustain that
.

norm, no further decline in the fertility rate is expected. This

stabilization of the,fertility rate, as mentioned above, is largely

e
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responsible for the leveling off of the women in the labor force.
17

Gross National Product. Gross National Product is projected to

increase slightly faster from 1968 to 1980 than it did dduring the

previous 15 years? but then it will slow down considerably from 1980 to

1985. This increase and the later sharp slow down in the rate-of

economic growth reflects changes in the pace of labor force growth. By

contrast, productivity or output per man hours in the total private

economy is expected to drift down slowly during the 1968-85 period.
18

Growth it Percent 195-68 1968-80 1980-85

GNP (1972 dollars) 3.7% 4.0% 3.2%
Personal income (current dollars) 6.3 8.0 6.5
Private dNP per man hour (1972 dollars) 3.0 2.9 2.8
Employment (count of jobs) . 1.6 1.9 1.2

Economic growth depends on the size of the labor force, employment,

and hours of work, and productivity. When resources are fully utilized,

changes in historical and projected growth rates come about largely be-

cause of changes in the rate of increase in .the labor (assuming

no sharp departure from the long-term trend in productivity and hours

worked.) The determination of the slow-down in economic growth expected

between 1980 and 1985 is associated with a sharply lower annual rate

of increase in the labor force,twhilibitself was caused by a slow annual

rate of increase in thepopulation.

Per capita income and consumption. A particularly important facet

17
Johnson, op. citt pp. 8-9.

18
Kutscher, op._ cit., p. 27.
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of the projections presented in this report is the growth in real per

capita income. The 1968-80 projected growth calls for an appreciably

faster rate of increase over this period compared to the 1955-68 rate.

This general indicator of the standard of living gives a favorable out-

look for the rest of the 1970's, with the early 1980's returning to a

rate of increase more like that of the late 1950's and 1960's.19

Table 9 represents a summary of historical and projected personal

income, personal disposable income, and personal consumption. Personal

income is shown to grow at a fairly rapid rate, especially over the

1968-80 period. Its growth rate after 1980 is considerably slower, re-

flecting the expected slow down in the rate of growth in GNP and'employ-
,\

ment. Disposable income, over this same period, shows a somewhat slower

rate of growth, reflecting both the increased proportion of income being

spent on interest and taxes, and also the increased rate of inflation.

The 1980-85 slowdown in

great difficulty for persons

from fewer entrants into the

employment growth does oot present any

in the labor force, because it results

labor force. One could even envision a

more orderly adjustment in the labor force as the economy moves toward

absorbing only 1.Z million new entrants into the labor force in the

1980's, compared with 2.3 million.in the 1970's.

f -ti

Personal income goes for consumption, savings, interest, and taxes.

In the 1968-80 period, differences between growth in personal income

and personal taxes will be small because of tax reductions and a slowing

in the rate of growth in state and local tax collections. However,

19
Kutscher, op. cit., p. 30.
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Table 9

Personal Income: Sources and Disposition, Seated Years

1955-72 and Projected to 1980 and 1985

113111110 tin/mot dolltro

Actual

3955 1150 I 155E

tetsorstlIncorne:soutccs.. 6310.9

Campeasiben el employees* 218.6

Coremmeal blasters to persons

Other sourctso

J

Ltostgorcontnocruonstorsocitttasuranco

Parsons' Worn': dropoirtion 310.5

fetsootl Ito Ind nOrlst payments.._.__ 35.5

Person)! outitys 251.5
refilnil consumption tope ndetures 254.4

Interest yid by consumers 4.7

ht301111W:Sfer% to !oregano .5
Pttoonsl socints 15.8

14.1

47.3

_,4$0hi7 rama:
Disposable persona income (DPI) 275.3

Sevinvots(tepticentef DPI) 5.7

DPI per cipal (Mitzi GJI13(s) 1.159.1

DI I pet cipcts (censtint 1572 dollars) 2,477.6

1401.0

222.8

26.6

112.3

1E41.9

450.3

56.1

189.6

-47.1

401.0 1 6E4.9

50.1 97.9
333.0 551.2
325.2 534.2

7.6. 14.3
t

17.0 39.4

350 0 591.0

4.9 6.7

1.937.3 2.944.0

2.610.5 3.432.8

rtolectsd Aims co annual tote of Ching,

1972 IVA I ISIS

6035.5 67.376.9

1.195.7 1,655.!

1937.2

645.6

33.3

245.0

73

939.2

142.2

747.2

725.5

19.7

1.0

49.7

174.4 227.6

454.6 450.1

1

1.736.5 2.3761

797.0

C.2

3.115.4

3.515.4

20.3
I.3:.5.9
1.321.2

43.1
.8

101.3

1.467.2
6.9

6.545 5
5.113.0

337.0
1.145.6
1.783 2

41.6
3

131.3

1.9793
6.2

4.3S9
5.711.4

1155-13 1555-72 15584S 155...0 157740 1523-35

6.3 6.1 7.6 t.0 4.0 Li
6.4 8.1 7.4 7.4 7.6 6.7

10.1 15.1 8.6 10.1 7.7 5.0

4.1 6.7 7.5 4.2 2.9 1.0

1t 12.6 7.6 1.2 4.3

6.3 8.1 7.6 2.0 4.0 6.5

LI 9.8 4.6 Li 2.3 LI
6.0 7.9 7.4 7.9 ).2 6,2
5.9 7.9 7.3 7.8 7.2 6.2
8.9 8.3 9.0 9.4 10.5 7.0
3.7 '5.7 -2.4
7.4 5.7 7.4 4.1 1.3 5.8

6.1 7.2 7.4 1.9 1.9 6.2
1.3 -1.9 -.1 --.3 1.4 .3
4.5 6.7 6.4 7.0 5.1
2.5 2.7 3.0 3.3 3.7 2.3

Seer-rerdisttetestretti betreentetrmoi1 years.

1:4Metrl 1(2ft sad tsliqincenle and otter 135e( income.

plOptittOftlatcrnt. ante' income Cl peismis. divrdeouls, tad personal

Itastast Income.
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because of the progressive nature of the income tax system and the

growth in social insurance contributions, taxes will continue to take

on an increasing share of income over the 1980-85 period. Savings, on

the other hand, has had and is projected to continue to have a rather

constant share of income. At the same time, interest has shown a

modest increase in its share of income both historically and in the

projected period. The result of the increase in the proportion of

income going to taxes and interest, and a fixed share to saving, is

for personal consumption to represent a declining share of income.
20

1955 1968

Personal Income 100.0% 100.0%

Taxes (personal and
social insurance) 11.4 14.2

Savings 5.1 5.8

Other (interest and
fFsaign transfers) 1.7 2.2

Personal consumption
expenditures 81.8 57.8

1972 1980 1985

100.0% 100.0% 100.0%

15.1 15.5 16.7

5.3 5.3 5.3

2.3 3.0 3.0

77.4 76.2 75.0

Disposable incorlie'per capita is used as.a crude measure of the

standard of living. It is projected to increase from $1689 in 1955 to

$3816 in 1970, $6546 in 1980, and $8400 by 1985. In constant 1972

dollars the change is from $3816 in 1972 to $5719 in 1985, or a 3.1

percen't a year increase. However, this expansion--as*is true with

other elements of the projections--has an uneven pattern of °growth

20
Ibid., p. 31.

5 4,4



541

within the projection period.

Personal consumption expenditures (PCE) is by far the largest

component of fixed demand, about two-thirds of total GNP. The pro-

jected 1980 level of PCE is $751.9 billion, with a projected rate of

increase of 4.3 percent a year. Bbth figures are for an economy with

an average 4-percent rate of unemployment. This is a somewhat faster

rate of growth than occurred during the entire post -war period, but it

is closer to the 4.1-percent rate experienced between 1957 and 1966.

The projected expansion of consumer expenditures is in keeping

with the long-run trend of expansion rates slightly faster than growth

in GNP. The tree major components of personal consumption expenditures- -

durables non-durables, and services--each show the same pattern of

strong growth during 1968-80, and somewhat slowei growth during 1980-

85. However, the relative amount of slowing varies among the three

comppnents.
21

Rate of Growth in-1972 Dollars

1955-68 1968-80 1972-80 1980-85 401,

Total 3.9% 4.°3% 4.5% 3.3%

Durables 5.0% 5.1% 4,4% 43.1%
4

Non-durables 3.1% 3.6% 3.9% 2.Q/

Seryices 4.4% 4.6% 5.0% 3.8%

Some implications. As we stated earlier, the projections given

21
Ibid., pp. 31-33.
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in this report are based on a full employment economy with 4-percent

inflation. With these assumptions in we have attempted to show

the rate of growth in the labor force, in o3anent, in GNP, and in

personal income. Qur results show that a slowdown in economic growth

is expected in the mid 1980's caused primarily by a dramatic decline

in the rate of growth of the U. S. population. This decline in growth

of the population is also the main contributor to the increasing average

age of the population and work force.

Other projections presented here show a slight.detrease in pro-

Y/'

.

ductivit improvements over the projected period and an increasing

demand in the transportation, public utilities, financial, and service

sectors of the economy. This increase in d nd accompanied by lower

rates of growth in productivity is expected to create a fairly sharp

increase in demand for workers in the services sector..

Finally, per capita personal income is expected to increase at a

faster rate than in'the past, adding to the increase in demand in all

sectors of the economy.

Employment requirements are affected by such factors as a growing

population, expanding business, increased leisure time, and increased

disposable personal income. But these factors are, in turn, affected

by the general overall condition of the economy. While the demographic

characteristics of the U. S. population and labor force presented in

this paper.,will not be much affected by changes- in the economy, the

other projections presented here may be drastically affected. An

increase in the rate of inflation or in the rate of unemp.oyment will

obviously change the projected levels of disposable income and personal

546
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consumption. In light of the recent fuel shortages, production cut -'

backs, and increases in inflation and unemployment, the projections

presented in this report may be subject to question. However?.----

recognize that the projections stated here are for the long run,

while the phenomena just stated are expected to be short run in nature.

4
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Predicting is an inherently difficult activity; moreover,

projections of occupational requirements must always be placed in the

proper perspective. We want, therefore, to mention in this Conclusion

several caveats to ou tudy. First, predictions are only as good as

their underlying assumptions; a slight error in such an elementary area

as data accumulation can skew any prediction made on the basis of that

data. In addition, the further into the future one looks, the more

magnified an error of, say, a mis-specified variablebor a faulty

assumption can become.

Second, the relative importance of particular occupations tends

to change in response to technological change, changes in production

scale, changes in production mix, and changes in the organization of

industry.

Third, .the level of employment in an industry is correlated

to the output of that industry. Output is highly sensitive to changes

in the business cycle as well as to attitude changes in the highly un-

predictable American consumer.

And fourth, predictive accuracy is constrained by statistical

imperfections in sampling and testing. Census taking andstatistical

sampling re become highly honed sciences, hut-they are not yet infal-
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lible. Inasmuch ap projections are self-fulfilling prophecies (that

is, provide some direction for long-range planning), h ave a

recognized place in the scheme of things. But numerous forces--all,

by definition, within the realm of the unexpected--that can conspire

to undermine the reliability of statistical projections are always at

hand.

Th
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A Bibliography of the Economics, of Food Consumption

Preface

This bibliography represents an attempt to organize

a moderately comprehensive set of references on the economics

of food consumption. The publications listed reflect a

particular relevance toalome and away-from-home food con-
4

sumption. The goal was to provide an initial surv.ey of

background information concerning factors that affect

patronage of food 'operations of the hospitality industry,

r.ebtaurants, hotels, and motels.

The reader may want to supplement this bibliography

with Consumer Behavior: An Annotated Bibliography with

Special Emphasis on Food by Bylund, Hostettler, and Tomlinson,

referred to hereafter as simply Bylund, and listed under the

subheading "Bibliographical Sources." It presents a compre-
St.

hensive view of the literature from 1955 through 1959. Some

articles listed in Bylund appear, with an appropriate ad-

ditional reference, in the present work.

This bibliography has been organized to make information

available to those pareorcularly interested in hospitality

industry food service: Accordingly, the work has b

partially annotated and grouped under six major divisions:

"Methodology and Bibliographical Sources"; "Aggregate Demand

for Food"; "Interrelationships of Supply and Demand Affect-

ing the Level of Demand"; "Away-From-Home Food Market";

"Consumer Behavior "; and "Poverty and Food Consumption."

A list of journal abbreviations appears at the end.
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I. Methodology and Bibliographical Sources

I

A. Methodology

1. Survey Methodology

M. C. Burk and T. J. Lanahan. "Use of 1955
Food Survey Data for Research in Agriculutral
Fconomics," Ag. Econ. Research, 10, No. 3
(J-uly, 1958), pp. 79-98. See Bylund, pp. 7 8.

M. B. Carroll. "Screening in the Food Industry,"
JASA, Vol:'52 (279), (1959), p. 365. See
Bylund, p. 22.

F. Clark. "USDA Household Food Consumption Surveys
and their_ Uses." JEBH (1967), pp. 177-84.

P. J. Fra!ncois. "Food Consumption Surveys--Study
on q Formula for Estimationvbf Per
Cayita, Household and Group Consumption,"
FNNL, Vol. 8, No. 4 (October-December, 1970),
pp. 10-26.

D. B. Levine and H. P. Miller. "Response Variation
Encountered with Different Questionnaire Forms,"
Marketing Research Report 163, USDA AMA (April,
1957). See Bylund, p. 7.

P. G. Miller, J. H. Nair and A, J. Harrinali. "A
Household and a Laboratory Type of Panel for
Testing Consumer Preference." FT, Vol. 9,
No. 9 (September, 1955), pp. 445-449. See
Bylund, p. 26.

2. Mathematical or Statistical Methods

Ragnar Frisch. "A Complete Scheme for Computing
all Direct and Cross Demand Elasticities in
a Model with Many Sectors," Econometrica,
Vol. 27, No. 2 (1959), pp. 177-96.

Gordon A. King: "An Appraisal of the Strengths
and Weaknesses of the Econometric Approach,"
AjAE, Vol. 45 (December, 1963), pp. 1408-1419.

This paper focuses on development in
the formulation of, econometric models 'for
use in understanding and predicting consumer
demand for food.

5 5 :).
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J. A...Nordin; G. G. Judge, and 0. Wahby.
"Application of Econometric Procedures to
the Demands for Agricultural Products,"
Iowa Agr. Expt. Sta. Res. Bul. 410 (1954).

H. Wold and L. Jureen. Demand Analysis, A Study
in Econometrics (New York: Wiley and Sons,
.1953).

3: Miscellaneous Methodology

H. E. Allison; C. J. Zwick; and A. Brinser.
"Menu Data and their Contribution to Food
Consumption Studies," AJAE, Vol. 40, No.
(February,g1958), pp. 1-20. See Bylund,
pp. 56-57.

M. C. Burk. "Measures and Procedures for Analysis
of U.S. Food Consumption," USDA, Agr. Hand-
book 204 (1958), 123 pp.

M. C. Burk. "Studies of the_Consumption of Food
and Their Uses," AJAE, Vol. 38, No. 5

(December, 1956), pp. 1736-1746.

M. C. -Burk. "The Study of Regional Food Con-
sumption," AJAE, Vol. 41 (December, 1959),
pp. 1040-49.

A. F. Carlin; 0. Kempthorne and J. Gordon. "Some
Aspects of Numerical Scoring in Subjective
Evaluations of Foods," Folod Research, Vol.
21, No. 3, ,(May-June 1956), pp. 273-281.
See Bylund, p. 38.

M. B. Carroll? "Screening in the Food Industry,"
ABS JASA, Vol. 52, No. 279 (1957) p. 365.
See Bylund, p. 22.

J. Eindhoven and D. R. Peryam. "Measurement of
Preferences for Food Combination," FT, Vol. 13,
No. 7 (July, ), pp. 379-382. Se,e Bylund,
p. 63.

J. Farrell. ' he New Theories of the Consumption

4,9

Function," conomic J., Vol. 69 (1959).

M. Friedman. A Theory of the Consumption Function
(Princeton: University Press, 1957).

H. L. Hanson; J. G. Davis; A. A. Campbell; J. H.
Anderson; and H. Lineweaver. _"Sensory Test
Methods, II: Effect of Previous Tests on
COnsumer Response to Foods," FT, Vol.. 9,
No. 2 (February, 1955), pp. 56-59. See Bylund,
p. 43.

554



552

M. G. Reid. "What We Do and Do Not Know About
Food Consumption of American Families,"
AJAE, Vol. 40, No. 5, (December, 1958),
pp. 1301-1311. See Bylund, p. 175.

V. J. Rhodes. "The Measurement of Consumer
Preferences," AJAE, Vol. 37, No. 4 (November,
1955), pp. 638-651. See Bylund, p. 144.

D. Sheppard. "Descriptive Terms and Points
Systems for Rating Food Qualities," Food
Research, Vol. 20, No. 2 (January-December,
1955), pp. 115-117. See Bylund, p. 24.

USDA, "Schedule Used in the Survey of Food-
Consumption of Households in the United
States, Spring, 1955." Agricultural
Marketing Series: AMS-200(July, 1957).
See Bylund, pp. 9-10.

B. Bibliographical Sources

Bibliography of Agriculture, National Agricultural
Library, U.S. Dept. of Agriculture.

The Bibliography of Agriculture is a
monthly index to the literature of agriculture
and allied sciences, based upon records pre-
pared by U.S. Nat'l. Ag. Library. Articles
of substantial interest are selected by
specialists. About 120,000 articles are
cataloged each year.

"Bibliography of Food Service Market Studies and
Related Source Materials." Institute'for
Food Service Manufacturers Assoc., (Chicago:
1969), 10 pp.

H. B. Bylund; R. S. Hostetter; and W. L. Tomlinson.
Consumer Behavior, (An annotated bibliography
with special emphasis on food.) The Penn-
sylvania State University Dept. of Ag. Econ.
(University Park, 1962), 220 pp.

This bibliography is a comprehensive
',set of references and a review of writings
pertaining to consumer behavior as related
to food prescribed in ,a way meaningful to
the user. Topics coveted with respect to
consumer behavior and food consumption are
methodology, advertising, cognitive and
affective factors, consumer choice (acceptance
and preference), and marketing research and
consmption. The major drawback of this
bibliography is that it is highly dated.
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'Cumulative Index 1973. (New York: The Conference
Board Inc., 1973).

The Conference Board is an independent,
non-profit business research organization.
Its purpose is to promote prosperity and
security by assisting in the effective operation
and development of voluntary productive ent r-
prise. The index to the Conference Boa
published research material is revised nnually
with special emphasis on the past 10 y ars of
research.

The Demand and Price Situation, National Economic
Analysis Division, Economic Research Service,
USDA.

The Demand and Price Situation is a
quarterly publication designed to analyze
the economic situation of the nation and
determine how fluctuations in economic
activity will affect agricultural production
and prices and how agricultural prices affect
consumption. Other publications of a similar
nature but much more specific are the follow-
ing: Fats and Oils Situation, The Feed
Situation, The Vegetable Situation, The Wheat
Situation, Livestock Slaughter and Meat Pro-
duction, Poultry and Egg Situation.

Dictionary Catalog of the Giannini Foundation of
Agricultural Economics Library, Vol. 12,
University of California Berkeley (Boston:
G. K. Hall, 1971).

The catalogs provide extended bibli-
ographies of all 'aspects of agricultural
economics. Most of the materials in the
library date from 1920 to the present.
Topics included of interest to food con-
sumption analysis are consumer's preference,
consumption, marketing, and retailing of
agriculturally derived products.

C. L. Gregory. A Bibliography for the Sociological ,
Aspects of Consumer Demands for Farqd Products,
Univ. of Missouri, no date.

5 ) G



554

Selected Research Abstracts of Published, and Un-
published Reports Pertaining to the Food
Service Industry, Including Recommendations
for Research Needs, USDA ARS (Washington:
GPO, 1970).

)

Katherine Spitney. "A Bibliography: Hotel and
Restaurant Administrtaion and Relate& Sub-
jects," CHRAQ, Vol. 11, No. 2. (August, 1970),
Pp. 51-105.

The bibliography, which is produced
annually, lists articles appearing in the
previous year's trade journals dealing
with almost every aspect of hospitality
management.

II. Aggregate Detund for Food

A. Data
p

Faith Clark; J. Murray; C. S. Weiss; and E.
Grossman. Food Consumption of Urban Families
in the United States with an Appraisal of
Methods and Analysis, USDA, Ag. Info. Bulletin
132 (1955),203 pp.

This bulletin presents the results of
suiveys made in 1948-49 in which approximately
4500 schedules were finished by households on
their food consumption for a week. Also in-
cluded is a comparison with a 1942 survey. An
average urban family of 3.29 persons spent
$26/week for food, about $8 per person. Food
eaten away fr.om home accounted for $4 of the
average $26 spent for food.

Household Food Consumption Survey 1955, 17 Volumes,
USDA, December 1956. Household Food Consumption
Survey 1965-1966, Consumer Food Economics Re-
search Division, ARS USDA.

The HFCS is a detailed study of how
family income affects the consumption of
food commodities. For each income level
there is data for the quantity of a commodity.
which is used per household per week; in
pounds, money value per household per week
spent on commodities, and the percentage of .

households using the commodity in a week.
There are 17 volumes to the final report
each about'00 pages, detailing regional,
seasonal, nutritional, and other aspects of
household food consumption by income level.

r
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Survey of Consumer Expenditures 1960-61 Data,
USDL, Bureau of Labor StatisticS- 1965.

The SCE is a nationwide survey of
expenditures and income of families living
in urban and rural areas. The final reports
present data combined into four geographic
regions and the total United States and
also for urban, rural non farm, and rural
farm'populations. The final reports have
three groups of tables: U.S. and regional
summaries, cross-classifications of family
characteristics, and details of expenditures
and income. The way the reports are organized
make it possible to determine independently
of each other the effect of income and family
size on the share of income spent for food.
As income increases, the share of income spent
for food declines. As family size increases,
the share spent for food increases.

Fabian Linden, ed. Expenditure Patterns of the
American Family, The National Industrial
Conference Board, 1965 (sponsored by Life).

A statistical summary of expenditure
patterns of the American family is depicted
based on data from the 1960-61 Survey of
Consumer Expenditures.

S. J. Heimstra. Food: Consumption, Prices, and
Expenditures, Agricultural Economic Report,
No. 138 USDA, ERS (July, 1968), 193 pp.

During the last half century, per capita
food consumption and food use have gradually
increased. The number of pounds of food con-
sumed per capita have increased and calories
consumed per capita have decreased. Retail
food prices and the total consumer price
index have more than tripled, but since 1950
food prices have not risen as much as the
total CPI. Prices of food away from home
follow the level of prices for all services
and have increased much faster than prices
for food at home. Changes in demand for
food are related to population growth,
price changes among commodity groups, shifts
in consumer tastes, and changes in income.
There are over 140 pp. of statistics to
support the analysis of changes in the demand
for food. A recent supplement updates most
of the tables to include 1966-1972.
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B. Aspects of Demand

Sadye F. Adelson,. Changing Food Patterns in the
United States, TSDA ARS (1967), 14 pp.

Marguerite C. Burk. "Changing Food Patterns of
the Americas People," NFS 73, August, 1955,
pp. 13-22.

. -

M. C. Burk. Consumption Economics, A Multi-
disciplinary Approach. (New York: Wiley,
1968), 359 pp.

The approach to this book was influenced
by the author's experience as an agricultural
economist with the USDA, where she frequently
wrote on the economics of food consumption.
This, book presents her approach to consumption
economics with much of the analysis drawn
from her experience with food consumption
analysis. Discussed are micro and macro
approaches to consumption and a guide for
analyzing consumption problems. Also there
is a bibliography on consumption economics.

. C. Burk. Consumption of Processed Farm Foods
in the United States, USDA, Mktg. Res. Report'
409 (1960), 47 pp.

M. C. Burk. Trends and Patterns in U.S. Food Con-
sumption, DA Agr. Handbook 214 (1958), 123 pp.

Two asp cts of food consumption are treated
in this bulletin. They are the broad outline
of trends in theU.S. food supplies and con-
sumption through the past 50 years; and, some
significant patterns of cross sectional
variations within the country in selected
periods of the half century studies per capita
use of farm foods from all sources was-13 per-
Cent higher in 1955-59 than 30 years earlier. ,

The shift from home produced foods to purchased'
foods was an important factor in the 59 per-
cent increase in average use of food market-
ing services from 1935-39, to 1955-59. Income
elasticities of per person expenditure for all
food declined from 1942 to spring 1955. Thus
expenditures varied less with income of house-
holds in the more recent U955) than the
earlier period (1942). From 1947 to 1955 the
proportion of disposable income spent for food
decreased each, year except 1951.

5 5-3
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Helen M. Eklund. "A Cross Sectional View of
U.S..,Food Consumption" NFS 128 (May, 1969),
pp. 24-49.

This report presents price weighted
cross-sectional food consumption indexes
developed from information collected in
the spring 1965, Household Food Consumption
Survey, in order to evaluate patterns of
food consumption on a consistent basis.
Family income and urbanization are the
relevant variables. Per capita consumption
indexes by level of family income, showing
changes in food consumption as income
changes, are given for different urbanizations.
Regional statistics by Income and urbanization
were also given. Results: (1) Regional
variations in per capitafood consumption
were cut in half 1955 to 1965, (2) in 1955
and 1965, a 10 percent increase in per capita
income was associated with a 1.5 percent
increase in per capita food consumption,
(3) the Northeast had the highest and South
the lowest per capitajfood consumption (4)
regional income shifts explain part of the
shifts in consumption, and (5) a 10 percent
increase in income led to the following re-
sponses: 3 percent increase for beef, pro-
cessed fruits, vegetables, and potatoes;
0 percent pork, chicken, fish, fresh potatoes
and coffee showed little association with in-
come; consumption of cereal products and eggs
declined slightly as incomes increased.

John E. Erstman. "U.S. Consumption of Frozen
Foods." JM 27, No. 3 (July, 1963), p. 76.

"Food'Expenditure Outlook," NFS Vol. 118 (November,
1966), pp. 26-32.

Food expenditures in the third quarter
of 1966 were nearly 8 percent above the 1965
level, the largest annual increase since 1951
to that date. . Most of the increase:in food
expenditures was due'eo- 4.5 to5.0 percent
increase in prices. Population and per capita
fobd consumption each increased about 1 percent.
Per capita disposable income was about 7 per-
cent higher in 1966 than 1965 and 18.2 percent
of income was spent for food. Sales of grocery
stores increased 6-percent, eating places 12
percent, and drinking places 3 percent. A

,.56t)



558

brief analysis of the 1965 Household Food
Consumption Survey shows the value of food
per capita for one week in spring 1965 was
$10%65 with $1.86 spent for food away from
home. Spring is the most representative
for eating patterns of the four seasons.

Karl Fox. "Relations Between Prices, Consumption
and,Production." JASA, Vol. 56, No. 255
(September, 1951),. pp. 323-333.

Hazen F. Gale. "Food in the 1960's. Expenditures,
'Prices, and Consumption." NFS, 133 (August,
1970), pp. 25-28.

During the 1960's the proportion of .in-
come spent for food declined from 20.0 percent
to 16.7 percent. Food prices rose 24.0 percent,
and per capita consumption rose .5.5 percent.
Food expenditures per person increased due to
increase in prices and consumption. The in-
crease in prices and consumption was much
larger after 1965, than before 1965.

Frederick D. Gray. "Population and Food Consumption,"
NFS, 123 (February, 1968), pp. 24-26.

Population is the primary determinant
of demand for agricultural, products in a high
income country such as the U.S. Although per
capita'consumption in pounds has decreased,
the price weighted food consumption index
has increased showing that people are buying
higher priced foods (meats) and more highly '

processed foods. If per capita food con-
sumption remains relatively constant, the
food industry will grow in proportion to
the population.

A Guide to Consumer Markets, 1972-73, Conference
Board Report.569.

D. B. Hacker and E. D. Miller., '',..Food Patterns Of
the Southwest." .TheAmerican,J. of Clinical
Nutrition, Vol. 7, No. 3 (March-lApril, 1959),
pp. 224-229.

561
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S. J. Heimstra'and H. M. Eklund. "Food' Expenditures in 1960-
61,.NFS, 117, USDA ERS (August, 1966), pp. 37-44.

The article provides an,analysis of Survey of Cn-,
sumer Expenditures 1960-61. Results of SCE are comper'ed
with the 1955 Household Food Consumption Survey. Summarieg
of spending patterns are presented with respect to levels

' of income, to regions and to family sizes. .1Food 'expendi-
tures were also discussed with respect to income, family
size, by urbanization, and by region.

0

A. C. Manchester. "Total Consumer Spending of Fresh Versus
Processed Foods Remains Stable." NFS, 144 (May 1973),
pp. 35-39.

The past two decades have witnessed surprisingly
little change in total consumption of foods according to
whether theyare fresh or procested. Fresh'products in-
creased from 36.4 percent 'of total consumption expendi-
tures in 1952 to.38.6 percent in 1971. Products preserved
but not otherwise changed, decreased from 30.7 percent
to 29.1 percent. Derivative products decreased from
10,5 percent to 10.0.percent between 1952'and 1971.
Comminuted products (manufactured products with several
ingredients) were about the same--22.4 percent vs. 22.3.
percent.

"New Directiongin Food, Clothing, and Shelter." CBR (May,
1972) pp. 44-49.

D. B. Suits. "The Determinants of Consumer Expenditures: A
Review of Present Knowledge."' in Impacts of Monetary
Policy, one of the research studies prepared for the
Commission on Money and Cre'dit, (Prentice Hall Inc.,
1963)..

"USDA Forecasts Food Output." National Agricultural Outlook
Conference in FE (April, 1973), pp. 86-92.

Per capita food consumption in 1973 is expected to
set a new record. At the same, time,' retail food prices
are likely to rise about 6 percent above 1972. Food
prisces rose in 1972, although consumers had. one of the
sharpest_ bcio.sts in,pure.hasing power several years.
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f

Laura Mae Webb. "Changing Patterns of-Consumer Expendi-
tures." Survey of Cdpsumer Expenditures 1960-61,

BLS Report No. 238-5 (March, 1964).

Changes in urban family spending pattens be-
tween 1950 and 1960 are surveyed. Familieespent
more for all food and away from home foods, but food
spendin as a share of consumption expenditures de-
cline from 29.7 percent to 24.4 percent and away
f home spending declined from 5.7 percent to
,1 percent of consumption expenditures. This was

due to th'e fact that the income of the average urban
family increased 49 percent between 1950 and 1960.

Laura Mae Webb. "Food Expenditures of Upban Families
1950 td 1960-61." Survey of Consurdex Expenditures
1960-61, BLS Report 'No. 238-9 (May"; 1965).-I

Average annual food expenditures of urban
families increased 16 percent from 1950 to 1961.
Duitg this period, retail food prices measured by
the Consumer Price Index increased 18.9 percent.
Therefore the average urban family spent less in
constant dollars in 1961 on food than in 1950, a
surprising decrease since income was. rising over
the pgiiod. The decline is attributed to a de-

,

crease in consumption of food types for which prices
rose more than average and an increase in consumption
of food types for which price increases were negligible.
The value of all food consumed by urban families is
not reflected by the BLS survey. Food received as
gifts, school lunch pYograms, and expense account
eating increased. Thus. the BLS survey understates
the value of food consumed.

Irene H. Wogamot. "Trends in Buying and Using Food."
USDA ARS (1968), 1.0 pp.

C. Demand Analysis es

Bruno Baldini. Irreversibility and Demand Functions for'
Agricultural Product , Ph.D. Thesis in Ag. Econ.,
Univ. of California; (September, 1966), 264 pp.

56
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W. K. Boutwell and R. L. Simmons. "Estimation of Demand
for Food and Other Products Assuming Ordinally Separate
Utility." AJAE Vol. 50, No. 2 (May, 1968), pp. 366-
378.

The article presents an econometric model for
the estimation of demand and income elasticities of
food and other products. Actual numerical estimates
are derived or durables, non-durables, services,
dairy prodlucts, meats, cereals, and fruits and
vegetables. All income elasticities are positive
and all of the inherent price elasticities negative,
as expected by the author.

G. E. Brandow. "Interrelations among Demands for Farm
Products and Implications 'for Control. of Marketing
Supply." Pennsylvania Agricultural Experiment Station:
(University Park: Bulletin 680 (August, ,1961).

The author prflents a consistent integrated
description of the demand structure for farm products.
Spelled cut mathematically,are price quantity relation-
ships for numerous farm commodities. The study covers
both the retail and4arm levels of demand. Per capita
food consumption over time has been influenced by the
level of income,- decline in manual labor, the shift
of population from farm to city, reduced waste in
processing, and better control of body weight. These
apparently are causing per capita food consumption
to decline 0.08 percent annually.

M. C. Burk. "Development of a New Approach to Forecasting
-Demand." AJAE, Vol. 46, No. 3 (August 1964), pp. 618-
32-.

M. C. Burk. "An Economic Appraisal of Changes in Rural
Food Consumption." AJAE, Vol. 40, No. 3 (August,
1958), pp. 572-590. See Bylund, pp. 178 -179.

M. C. Burk. "Problems in the Analysis of. Food Consumption."
in U.S. Ag. Mkttg. Service,Ag. Econ. Report, Vol. 6, -

No. 1 (January, 1954), p. 10-19.

Chao-Chen Chen. Reliability of Demand Equations for Farm
Products in Future Time Periods, M.S. Thesis,
Agricultural Economics and Rural Sociology, The /
Pennsylvania State UniV'ersity (January, )1960).

Models predicting demand fort meats, livestock k
products, Cotton, and wheat were tested- by regression
analysis using variables as price, total DPI, per
capital disposable income and the consumers price
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index. Findings were that the error of prediction

J
; is larger through time due to increasing inap-

plicability of values for exogenous variables.
Also demand models using logarithms of variables
appear to be better predictors than those using
actual values.

W. W. Cochrane and H. C. Lampe. "The Nature of the Race
Between Foo Supplies and Demand in the United States,
1961-1975 JAE, Vol. 35, No. 2 (1953), pp. 203-22.

Jean Crocket . "Demand Relationships for Food" in Pro-
ceeding of the Conference on Consumption and Savings.
Irwin F iend and Robert Jones, eds. Wharton School
of Finance and Commerce, University of Pennsylvania,
1960.

Rex F. Daly. "Demand for Farm Products at Retail and
Farm Level, Some Empirical Measurements and Related
Problems," JASA, Vol. 53 (September, 1958), pp. 656-
668.

Expenditures for food at the retail level are
fairly responsive to changes in consumer income.
The use of food products as they come from the farm
are relatively unresponsive to price and income
changes. Data on retail expenditures for food, the
marketing bill, and the farm value are used to
present empirical measurements of price and .income
elasticities of'demand, the flexibility of expendi-
tures relative to income, and the interrelationships
among these elasticities. Income elasticity for
all food was about 0.5 and for food away from home
about 0.9 A 10 percent increase in income is
associated with a 9 Tercent increase in the market-
ing bill.

M. A.-15irshick and T. Haavelino. "Statistical Analysis
of the Demand for Food: Examples of Simultaneous
Estimation of: Strdctural Equations." Econometrica,
Vol. 15, No. 2.(1947), pp. 79-110. ey,

,

K. A. Fox. "Changes in the Structure of Demand for Farm.
ProduCts." AJAE, Vol. 37, No. 3 (August, 1955), pp,
411-428. See ylund, p. 179.

r:
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H. S. Houthaker and L. D. Taylor. Consumer Demand in
the United States: Analysis and Projection, 2nd ed.
(Cambridge: Harvard University Press, 1970) 321 pp.

This monograph is an econometric demand study
for projecting all items of United States private
consumption expenditures, particularly in 1970.
The dynamic model on which most.of the work is based
generalizes an idea adopted in dedand studies for
durables: that current purchases depend not only
on current income and prices, but also on the pre-
existing inventory of the item. For nondurable .

commodities, habit formation is the exact counter
part,of stock adjustment. Demand equations were
selected for 83 commodities including food purchased
for off-premise consumption, alcoholic beverages,
purchased meals, food furnished government and
commercial employees, and food produced and consumed
on farms.

Z. Jureen. "Long Term Trends in Food Consumption: A
Multicountry Study." Econometrica, Vol. 24, No. 1

(January, 1956), pp. 1-21. See Bylund, p. 181.

G. M. Kuznets. "Meastiredent of Market Demand with
Particular Reference to Consumer Demand for Food." .-

AJAE, VoI. 35, No. 5 (December, 1953), pp. 878-895.

Corrine LeBovit. "U.S. Food Consumption: Annual Dis-
appearance an usehold Survey Data." NFS, 126
(November, 196 pp. 32-41.

Food consumptio data derived from household
surveys were compare; with time series data, after
adjustments were mad= to make the sets of data con-
sistent. Time serie data are compiled yearly using
the disappearance met d to determine food consumption..
After adjustment, trends in consumptio'n implied by
household survey data were us41Ily consistent with
those based on time series disqppearance data.

Marc Nerlove. Distributed Lags and Demand Analysisier
Agricultural and other Commodities, -USDA,- ERS, Agr.
Handbook 141 (1958).

This publication summarizes available literature
on the use of distributed lags' in the analysis of
demand for individual commodities and contributes a
substantial amount of new material to the problem of
estimating dynamic demand. relationships. Although
distributed lags have been used in the analysis of
some economic problems to this date they have been

566
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rarely used in connection wilth demand analyses.
These techniques appear to be useful in measuring long-

: run and short-run demand functions. Several applied
examples are discussed in detail. Considerable emphasis
of this report is placed on methodological aspects,
in part to call attention-to problem areas.

Marc Nerlov and William Addison. "Statistical Estimation
of-A, ng Run Elasticities of Supply and Demand."
AJAE, Vol. 40 (1"958), pp. 861-80.

Using statistical methods of analysis the
authors attempt to establish price elasticities of
supply and demand and, income elasticities of demand
for various food commodities. The m-o-s.t significant
finding of the paper is that evidence of>3erial
correlation of residuals of the e.sti41...T.,&"supply or
demand relationships is reduced or eliminated entirely.
The reason for the difference between the ,dynamic
and static approaches is explained in terms of the
economic significance of-the model evloyed. The
methods thus presented offer an e46nomic solution to
a problem which has been treated in urely statistical
terms'.

James Tobin. "A Statistical Demand Function,lo,r FoOd
in the USA." J. Royal Statistics 5-.7108, (Ser.-A)
(1950), pp. 113-1'41.

Williamliv Waldorf. "The Demand for and Supply of Fodd
Marketing Services." AJAE 48: No. 1 (February,

.\4

1966), pp. 42-60.

The article is concerned with estimating changes

siare of
in the demand and supply of food marketing se vices
in order to explain the decline in the farm s
U.S. consumption expenditures for food. From 1()29
to 1962 there was no real increase in the price of
food marketing services, because the supply of
marketing service's kept pace witheemand. Of the
decline in the farm share of consumptrbn exp,endi-
tures one-third is due to an.increase in,demand .for
food marketing services and two-thirds to agricultural
production increasing faster than demand.

."'"--,e,'
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William H. Waldorf. "Demand for Manufactured Foods,
Manufacturer's Services and Farm Products in Food
Manufacturing." USDA ERS Tech Bulletin 1317
(December, 1964), 60 pp.

This study employs a simple econometric model
to explain household behavior toward increased con-
sumption of processed food and the decline of the
farm share of the food dollar. More specifically
it estimates three demand relations associated with
domestic civilian, consumption or processed farm
food products: (1) A demand relation facing manu-
facturers for total manufactured farm foods, (2) a

demand relation facing manufacturers for total food
manufacturers' services, and (3) a demand relation
facing farmers for total farm products consumed in
food manufacturing. Primary interest is with (2).

A major finding was that the demand of house-
holds for factory processing services increased be-
tween two and three times for the period studied
(1929 to 1950's). Real per capita income was the
only significant variable associated with the shift
in demand. The estimated income elasticities for
food manufacturers' services was 0.86, for farm food
products used in manufacturing 0.35, and for manu-
factured food products 0.57. The income elasticity
for manufactured food products is the weighted sum
of the other two. Also, household purchases of
factory processing services respond about as much
to price changes as they did with income.

The article includes a study of the effects
of an expected income series on consumption, based
on the concept of an average economic horizcin for
all consumption. On the 'whole, the results show
that such a study is inappropriate for the foods
and services included in the study. The bibliography
provides a list of literature pertinent to the
economics of food consumption.

D. Forecasts

"The Consumer Market in 1980: Nondurable Goods," CBR
(March, 1972), pp, 43-45.

"Current Trends in Consumer Markets," CBR (May, 1970)',
pp. 23-26.

Forecasts the market for food in 1970's.
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/
The U.S. Economy in 1990, Conference Board Report 535

(1972), 31 pp.

III. A. Increasing Marketing Costs

0. P. Blaich and L. F. Hermann. Perspectives on
Farm Product Marketing, Marketing Economics
Division, ERS, USDA, Report 313, (1966), 27 pp.

This repor.t considers primarily the supply
....../...of .farm produCts for consumption. However factors

which cause changes in the level of consumption
are discussed such as the quantity of services
embodied in commodities, effects of income, and
rising prices.

,

Hazen F. Gale. The Farm Food Marketing Bill and Its
Components, USDA, ERS, Ag. Econ. Report No. 105
(January, 1967), 58 pp.

The total increase in the marketing bill
from 1929 to L963 was caused by growth in the
volume of food handled and in unit marketing
charges. Larger volumes accounted for 42 per-
cent and higher unit charges for 58 percent of
increase inthe marketing bill. Fruits and
vegetables had the largest marketing margins,
meats were ranked second, and bakery and cereal
products third. Poultry and eggs had the small-
est marketing bill. Retailers accounted for 44
percent of the total marketing bill in 1963
(including eating out places), processing 39 per-
cen ,distribution 17 percent. The volume of
pro ucts sold by retailers including eating
pla es increased, faster than total volume of
food markets. More specifically, the proportion
of food handled by restaurants and other-eating
places increased relative to the proportion
handled by retail sales. This report contains
an excellent bibliography.

. 56%)
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George W. Ladd. "On Some Measures of Food Marketing
Services." JASA, Vol. 56 (March, 1961), pp. 65-69.

Some economists have applied multiple regression
. analysis to national aggregate time series to measure
elasticities of demand for all food marketing services.
This paper demonstrates the inappropriateness of the
measures of marketing services; price, quantity.
and value used in the analyses. The service price
index used was actually a services value index; the
services quantity index used was an index of food
quantity; and the measure of value used contained
errors of observation of /such a nature as to lead to
biased elasticity estimates. Finally formulas are.
suggested which might be used for the construction
of a Laspeyre's index of service prices and a Paasche
index of quantity services.

F. V. Waugh and K. W. Ogrent.r\"An Interpretation of
Changes in Agricultural Marketing Costs." AER,
Vol. 51, No. 2 (1961), pp. 213-224.

Consumers are not busying the same basket of
food that they purchased twenty or thirty years ago.
They are buying foods that\are more highly; processed
and sold in fancy packages. 'They are buying more
food in restaurants and more of their food is pur-__
chased andlless comes from home gardens. 'Thus the
total amount of money spent by consumer& for food
has gone up more than has the cost of a standard
market basket.

William H. Waldorf and Jeanette Findlay. "Pfices of
Intermediate Goods and Services used in Marketing
Farm Foods." USDA, ERS, Marketing Transportation
Situation (May, 062);

To perform the multitude of services required
fin marketing domestic farm food products, assemblers,

processors, wholesalers, retailers, and away from
home eating places buy a wide array of goods and
services from nonfarm'businesses not directly en- .

gaged in marketing food products. The article pre-
sents a newly constructed-index showing changes in
prices of.intermediate goods and services. Increases
in the prices of these goods and services that are
not offset by increases in productivity result in
higher costs of food marketing services. The
purpose' of the index is to provide a link between
consumer demand at the retail level and the market-
ing system's deman'd for food at the farm level.
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B. Market Structure

Agricultural Markets in Change, Marketing Economics
Division, USDA ERS, Ag. Econ. Report No. 95 (July,
1966) 396 pp.

Agricultural marketing has changes in response
to many stimuli. There -have been innovations at all
levels of manufacturing and retailing such as in-
creased processing and fast food restaurants. These
changes are enumerated and related to other socio-
economic variables such as changes in the level of
competition, population, the labor force, income,
education, leisure, and changes, in consumption

C-rstterns.. Aspects of theoretical economics deal-
ing with innovations and market expansion ..a.re dis-
cussed and related to marketing agricultural products.
About two-thirds \:)f the study is given to the develop-
mentof marketing techniques for various commodities.

oblems considered are marketing channels, transporta-
tion, processing methods and costs, prices, market
power, changes in the retail market, and some pro-
jections based on specific market and overall
economic conditions.

Paul L., Farris, ed. Market Structure Research, Theory
and Practice ,in Agricultural Economics (Ames, Iowa:
Iowa State University Press, 1964).

A

This book deals with labor productivity as well
as other topics and seeks to establish a basis for
evaluating the performance of the food industry.

Food from Farmer to Consumer, Report of the National
'Commissipn on Food Warketing.(June, 1966), 203 pp.

The. report deals mainly with the structure and
concentration of the food industry. Chapters 1 and
2 give a brief summary of consumer expenditure
patterns. Changes in food marketing are due to
changes in technology or in changes. of economic
variables influencing marketing conditions.

The Food Marketing Industries: Recent and Prospective
Structural Changes. Marketing Economics Division,
ERS, USDA, Report 295 (1966), 63 pp.

One outstanding characteristic of the food
marketing industries has been growth. A
significant structural change accompanying this
growth has been".the rise_of super markets and
large food retailing orgarilzations.' .Eating places
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t

have gained an increasing proportion of the
consumers food dollar. Between. 1963 and 1965
sales of eating places grew 50 percent faster
than grocery store Sales

Richard H. Holton. The Supply and Demand Structure of
Food Retailing Services, Harvard Studies in Market-
ing Farm Products, #10-18 (June 1954), 64 pp.

The objectives of the study are not only to
explain the nature of demand services associated
with food retailing but also to examine character-
istics of the equilibrium that is strict between
service grocery stores and the limited service
stores. A case study method was used. A Mass-
achusetts town of nearly "typical" characteristics
was selected. Data were collected for all food
retailers operating at the time of the study and
for all grocers operating in 1940. This study
points to the conclusion that the income elasticity
of demand for credit and delivery service is neither
clearly positive nor negative; rather there is
evidence that the demand for credit is concentrated
in the upper middle-income brackets whereas the
demand for delivery service shows only the slightest
indication of the same pattern.

R. L. Kohls. "The Place of Merchandising and Promotion
itvExpanding Demand for Food." AJAE, Vol. 37, No. 5

(December, 1955), pp. 1380-1386.

R. L. Kohls and W. D. Dunny. Marketing of Agricultural
Products 4 th ed. (New York: The MacMillan Co.,
1972).

A framework for-the marketing of agricultural
products is established by considering the flow
of goods through the Sq..od industry. One-chapter
discusses the determinants of consumption of
agricultural commodities. Another chapter outlines
marketing costs. Sources of information about all
aspects of production and consumption are discussed.

Robert E. Kuenne. Monopolistic Competition Theory:.
Studies in Impact, (New York: John Wiley, 1967).

, 572
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R. J. Minichiello. "The Real Challenge of Food Dis-
counters." JM, Vol.. 31, No. 2 (April, 1967), pp.
37-42.

In recent years retail food outlets, called
discount foodstores, have appeared claiming to
sell food at prices lower than those of conventional
food supermarkets. The findings of the study
indicate that discount foodstores reduced operating
expenses mainly by eliminating trading stamps, and
that food discounting is actually a marketing strategy.
Conventional supermarkets spend $65,000 to $70,000

ss. per year on trading stamps. The money could have been
used for many different'things. Discounters chose to
reduce prices. The effect is that consumer choice is
widened, since some consumers would rather have lower
prices than stamps.

John R. Moore and Richard G. Walsh, eds. Market Structure
.of the Agricultural Industries (Ames, Iowa: Iowa
State University Press, 1966).

Presented here is a representative up-to-date
view of the agricultural industries at all levels
and their diverse and evolving market conditions.

D. I. Padberg. Economics of Food Retailing (Ithaca:
Cornell University Press, 1968).

Contained in this book is an analysis of the
food retailing sector, its structure, behavior,
and performance. The conclusion is that performance
of the retail selling market is excellent. Con-
sumers are provided with alternative types of
service, clean and attractive facilities, a variety
of merchandise, convenient location and hours of
operation, at prices which cover cost and reasonable
profits.

D. I. Padberg and T. David McCullough. "Toward the
Year 1985: Food Wholesaling and Retailing."
Spe -cial Cornell Series No. 6 (Ithaca, 1969), 12 pp.

This analysis anticipates, a 1985 food retail-
ing and wholesaling industry which looks and acts
very much like the present. Major forces for
change from the past--the chain store movement
and the supermarket--have received a rather complete
response from the industry. Major changes within
the industry have given way to slow but steady
evolut on of minor improvements. No revolut1on
seems mminent. The next change 4 evolutiomary,
propor ions is expet-red o affect the congested.
urba areas, but it will ot be a major factor
wi in the next 15 years.
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C.- Labor, Technology, and innovation

1. Labor and Productivity

Jack Bloom. "The Food Technologist in the Food
Service Industry: Need, Challenge, and
Prospects." FT (September, 1969).p. 39.

Due to the, rapid growth o-f the food service
industry, the food processing industry has begun
to orient more of R and D activities to this

market. Th'iee problems faced are the diversity
of the food service industry; lac.* of .good market
research, and rapid change in the.food pervice
industry. Only 30 percent of firms replying to
a survey employed food technologists. Generally
they were firms that did some of their own process- -

ing.

George F. Bloom. Productivity in the Food Industry
(Cambridge: MIT Press, 1972313 pp.

The food industry contains the potential
for a substantial acceleration in the rate of

productivity advance in the seventies. How:-

ever, the various institutional, legal, and
.systems barriers are such that it 'is unlikely

- that the actual date of change in man hour out-
put will vary materially, unless government
promotes a more rapid rate of progress through
appropriate policies.

J. F. Booth. "The Influence of Consumption Changes
on the Use of Resources and on Technical Change
in Agriculture," in International Conference
of Agricultural Economists: Proceedings 9th
(1955), pp. 221-238.

C. King Emma. "Labor Cot and Productivity in
Hospital Food Service." CHRAQ, Vol. 12, No. 1

(May, 1971), pp. 47-52.

Measurement and analysis of labor cost
in relation to productivity are becoming of-in-
crea'sing concern2to food service management.
Wage increases in fOod service operations are
rarely accompanied by commensurate increases
in productivity. Therefore, the increased/
labor costs have two aZiects,. One is the attempt
to replace the use of tabor. Second is increased
care in the use of labor resources and efforts
to eliminate excessive labor costs.
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A

W. Fogel. "Union Impact on Retail Food Wages in
California." IR, Vol.*6 (October, 1966), TP.
79-94.

This article establishes that a high
degree of unionism has brought about sizable
increases in the relative earnings of -food
establishment employees in California between
1941-1962. The impression of union and employer
spokesmen is that higher quality work forces
have accompanied higher wages in the food in-
dustry and that a higher quality labor force
has contributed to productivity increases
measured in the paper. Two factors give an
inelastic characteristic to the demand for
labor. The possibility of competition from
non-union firms are slight and labor costs are
only 7 to 10 percent of the total costs for most

.,-firms.

Robert E. Freeman. "Role of Farm Productivity and
Marketing Margins in Postwar Decline in Farm,
Prices." AJAE, Vol. 48, No. 1 (February, 1966),
pp. 31-41.

Several commodity groups showed marked
differences in the changes in farm and retail
prices, in marketing margins, and in quantities
produced in 1961 to 1963 as compared with
1947 to 1949. By constructing a consistent
and rational set of supply and demand'curves
through price quantity points, shifts in the
farm supply and demand and retail demand curve's
for various commodity groups have been indicated.
Fruits and vegetables have been least adaptable
to me,chanization and the farm supply function
shifted only slightly. Consumers have had to
pay more to cover higher farm prices and in-
creased marketing margins-. By contrast there
have been tremendous technological advances
in poultr production. This is consistent with .

the large s ift in the supply function. Market
'.' margins were almost alWays constant so the gains

in production efficiency have been passed on to
the consumer in the form of lower prices and
increased voltme. The shifts in the supply
functions are generally consistent with changes
in output per man hour.

4"

. 5Th



9

p

D. R. Tusfeld. "POpUlation 'Growth and Employment in
the Service Industries." SEj, Vol. 35 (July,
1968), pp.. 737.77..

,

In percent years the proporAon of persons
employed in the service,industrle:has increased
until now it' exceeds the work forte in,manufasturing.
The share of disposable personal income spent on
services has increased, while that spent on-goods

A
has fallen. The aim of this paper is to show that
the major determinant df employment grOwth in
the service industries is the increase in popula-
tion and that increases fn 'income have only An
inconsequential effect.

The growth of employment' in service industries
and in median family income were examined for 23
major metropolitan areas beblieen 1950 and,1960.
One would "expect the cities with the largest gain

" in income to show the largest increase in service
employment. No systematic pattern appeared and
the assumption'was sustained that income had an
inconsequential effect.

"Future FOod Service Executives Get First Taste of
FrozeirCorivepience Foods Con-cept." QFF (February,
1973), p. 3-6 .

A model laboratory for testing frozen
convenience foods and reconstituting equipment
has been set. up by the Department of Food Services
University 'of Wisconsin,to prepare students foe
careers as food management executives. University
educators believe that the food industry's great-
est need in the future will be people trained on
the food management level, rather than as kitchen
technicians. ,

J. A. Ghene and Leo Nejelski. "Food Service Systems:
Human Factors in Administration," CHRAQ, Vol..11
No. 1 (1fay,'1970), pp. 49-56:

I

Changes in the technology of food service
made changes in food purchasing, haridling,

preparation, service and sanitation. RespOnsible
deciasion makers in the food service industry need
to renew their understanding that congenial and
prOductive relation't are conditioned by.-under-
`standing,and by the maintenance of .self respect.
But how to use labor saving technology wftHout.
dehumanizing_ workers is a major problem.

9
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Gerald W. Lattin. "Manpower Projeetitns for thee
Fobd.Servfce Industy," CHRAQ (May, 1969), pp. .

49-52.

McKinsey & Co., Inc. Report: An Identification of
Problems in Food Industry Management. Prepared.
for National Association of Food Chains (New
York, 1962), 36 pp.-'; -

People, Productivity, Profits, el-IRAQ, Vol. 8,-No: ,1

(May, r967).

This t,olumei's cone rned with sources of
labor and low productivi y, and their. effects
on profits. Some &f the -rticles of interest
to food service follow: J. Cribbin, "Innovational
Thinking--Fulcrum for Organizational Growth";
J. J. Zaffy, "How to Live with Unions", J.
Counts, "Management's Role in Worker Productivity",
F. J. Harberi, "A Case History in Hiring Slow.
Learners"; M. B. Burritt, :'Projected Labor
Costs in Future Food Systems"; R. Willett,
"Today's Convenience Foods"; Parrott, "Airline
FoOd Service"; A. R. D'Agostino, "Airline Food
Service Problems."

Thomas F. Powers. "Labor Supply, .,abor 'Costs and

Change in the Hospitality Industries."unpub-
lished paper.

Labor costs of food service and housing
industries have undergone radical change in
the past few years. A tight labor marke..t and
the social welfare policies of state and federal
governments have caused the wages of labor to
rise substantially. Wages have not been rising
in the hospitality industries ,as fast as all
wages in the rest of the economy. Thus the
level .of benefits derived from working in the
hospitality industries is approaching the mini-
mum,welfare benefits provided by the state,
since they have risen dramatically. Wage costs
are substantial in service industries. Rising
wages have not been offset by productivity in-

creases as in the rest of the economy. There-
fore, the'rising wage costs have a greater
effect on the cost of the service produced than
to rising wages in manufacturing. Since the
hospitality -industries are labor intensive and
welfare policies make it difficult to attract
labor at low wages, there is an incentive for
using less labor intensive methods of service.

r-4
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R. W. Resek. "Investment, Prdduction and the Cost,
of Funds." ASA Proceedings (Washington, D.C.',
1967), pp. 371-380.

The model of investment behavior emphasizes
the effe't of the production function on invest-
ment and the use of investment analysis to dis-
cover information about that production relation.
For the food industry the elasticity of substitu-
tion of capital end labor was very low. In
addition, capital saving technology ocittrs at
the rate of 4 percent per year. Interal
financial variables play an important tole in
the timing of investment but do not affect the
cost of capital.

The data employed'"for the analysis came
mainly from Compusta -t Service offered by
Standard Statistics Company, a subsidiary of
Standard and Poors. Data was obtained for-T23
firms in. the food industry for a period cf 19
years.

A

B. B. Seligman. "The High Cost of Eating." in

Seligpan Economics of Dissent (Chicago: QuAd-
rangle Books, 1968), pp. 218-29.

Seligman believes that the consumer has
tremendous disadvantage when buying food du
structure of the industry. Competitio
usually in such non-price areas as and
services rather than in lower p ice The
growth of,horizontal and ve cal integration
has caused the food bill g_row, With no re-
course for the consu .

-Mdrvin Spritzler. "Desdgnini''.for Convenience."
Vend (March, 1973), pp. 43 -46.

The "Total System Concept" in'which every
component from food to production pr'cedures
are designed to work together for maeimum
efficiency involves two major types al decisions:
menu decisions and production decisions; ,Cost
will be a major factor in determining the extent
to which a commissary ises convenience foods.
Versatility of food acid equipment are the key-
stones to planning a total systems commissary.
Productivity in the fold service industry is
0.12 percent compared with a national average
of 3.5 percent. One effect of the systems
approach is to allow for a smaller rabor force.

. 57o
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Dale G. Stallings. Long Run Projections of Food
Processing and Marketing in the West. Market-
ing Economics Division, USDA ERS, Ag. Econ.
Report No. 78 (June, 1965), 45 pp.

A major objective of the report was to
study changes in processing, wholesaling, and
retailing of agricultural food products in the
Western Region to project changes that might
Ioccur under specified conditions by 1985.
Another objective was to examine some of the
changes of processing and marketing costs.

Shifts are expected from fresh, relatively
unprocessed foods to processed and from starches
to meats. Productivity of labor in food process-
ing has increased rather steadily at the rate of
2-4 percent. On the basis of the labor productivity
estimates, employment is projected to increase
only in processed fruits and vegetables and bakery
products. From 1954 to 19-85 sales of food stores
are projec =ted to increase 155 percent and sales
of eating places 182 percent. Large increases
in'employment are anticipated for wholesale firms
and retail food stores, with the largest projected
increase for eating places.

"Training the Mentally Retarded." Hospitality
(August, 1973), p. 71.

In 1965 a program was begun by Economics
Laboratory in Minnesota to train mentally re-
tarded persons for jobs in the food'service
industry. By 1970, the program had spread to
18 states and is being considered in others to.
bring the total to 32 states. Findings show
the mentally retarded who are educable are better
suited for routine tasks than the bright,
ambitious person who becomes bored or impatient.
The turnover rate is close to zero for trained
mentally retarded personnel.

William H. Waldorf.. "Labor Productivity in Food
Wholesaling and Retailing 1929-1958," RESTAT
48 (March, 1966), pp. 88-93.

This pape .is concerned with the growth of
output and pro uctivity in the food wholesaling
and retailing of foods. Net output/man hr. grew

\\
;at .rate of 2.8 ercent per year 1929 through

1958. Food distribution grew at the rate of
2.5 percent per year. The difference of .3 per-
cent is understated because away-from-home eating
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places which were included had smaller produc-
tivity gain --s and importance of away-from-home
eating alsb increased.

W. H. Waldorf. Output of Factories Processing Farm
Food Products in the U.S., 1909-58, USDA, Tech.
Bul. 1223, no date, 43 pp.

William H. Waldorf. Output per Han-Hour in Factories
Processing Farm Food Products, USDA Tech. Bul.
1243 (May, 1961), 36 pp.

From 1947-58 output per man hour increased
2.7 percent per year in factories processing
domestic farm foods. Rates among industry
groups Varied widely: 4.6 percent in process-
ing fruits and vegetables and 1.4 percent per
year in bakery products manufacturing. The
annual rate of growth of output per'man hour in
food processing was much lower than for the
total private economy, 3.5 percent. Changes
in the quality of labor through education, train-
ing, and experience contributed to growth in
output per man hour. From studies of income
elasticities of different food products, it-
appears that shifts in production from industries
with higher levels of output per man hour to
industries with lower output per han hour may
continue.

William H. Waldorf. Productivity and Food*Marketing
Costs, USDA, Ag_. Econ. Res., Vol. 14, (1962),
pp. 30-34.

William H. Waldorf and Hazen F. Gale. Output Per
Man-Hour in Distribution of Farm Food Products.
USDA Tech. Bul. 1335 (1965), 24 pp.

Output per man-hour employed in distributing
foods of domestic farm origin increased at an
average rate of 2.5 percent per year from 1929
to 1958. For wholesaling and retailing the
increase was 2.8 percent per year. The differ-
ence was due to a lower increase in output per
man-hour in the other components of food
distribution, away from home eating, coupled
with af\larger total increase in output during
WWII. Gains in output per person were much
sharper than gains in output per man-hour. The
most important factor the rise of labor
productivity was the shift from clerk to self
service stares.
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2. Product Innovation

0. M. Adkins. "The Importance of New Products to
Food Companies." FT, 19-10 (1965), pp. 50-54.

M. A. Benarde and N. W. Jerome. "Food Quality and
the Consumer: A Decalog." AJPH, Vol. 65,
No. 9 (September, 1972), pp. 1199-1201.

Few consumers are ever consulted about
the foods that are or are going to be produced
and marketed. Except for what consumers them-

.

selves take from the shelves, the food processor,
research and development labs, and regulating
agencies have a responsibility to provide for
an adequate food supply. The above institutions
in effect establish and regulate values and
tastes for society. Generally the consumer
expects them to take health, safety and tastes
into consideration in preparing food. The
consumer's Decalog is a series of requests
directed to those who have assumed overall
responsibility for food supply.

Guy Black. "Product Diff rentiation and Demand for
Marketing Services." M, Vol. 16, No. 1 (July,
1951), pp. 73-79.

R. D. Buzzell and R. E. M. No rse. Product Innovation
in Food Processing: 19:4 -1964 (Cambrdige, Mass.:
Harvard University, 19.7).

This study deals ith product innovation
and with some bf the pr blems created by it in
the food processing Indus ri.es. Innovation has
become a major dimension of c mpetition among
the larger food processors a d thus an under-
standing of the nature and e fects of new products
seems essential in any attempt to explain or
evaluate competition in food marketing. Ten
percent of items first stocked after 1954 were
items of a new type.

Kermit Bird. "Developing and Testing New Foods and
Fibers." The Marketing and Transportation
Situation, Vol. 155 (November, 1964), pp. 35-41.
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K. Bird; P. B. Duosking; and M. E. Miller. Market
Innovations, Marketing Economics Division, ERS,
USDA Report 314 (1966), 27 pp.

Important marketing i novations of recent
years include new foods, fibers, handling methods,
and process. As a result e tirely new industries
are appearing. An increasing array of convenience
foods are now available frozen, canned, and
dehydrated. New machines handle particular
products, and packaging improvements match
advances in container filling. Some of the newer
foods are possible because of container innovations.
New methods are constantly being tried in the whole
food industry. Retail functions are being central-
ized with more efficiency as the result. Vending
machines and fully automated restaurants are
innovations in the food service industry.

Gordon E. Bivens. "Household Use of Convenience Foods."
ifkUScIDA, National Agricultural Outlook Conference
(441 ber 13-16, 1967), 11 pp.

. 4
nvenience Foods" Hospitality (April, 1973), pp.

R33-R52.

Convenience foods have been difficult to
use in commercial restaurants if th-ey/were not
used properly. To help solve the problem
Hospitality gathered an expert panel to conduct
convenience food menu analysis (CFMA). Recom-
mendations for using convenience foods were
that they should be used to broaden and. diversify
menus, rather than replace existing entrees.
In effect,'convenience foods allow expansion of
consumer appeal and an opportunity to control
labor costs.

"Convenience Foods." CBR (June, 1968), pp. 33-35.

Purchases of convenience foods by categories
and 'as a percentage of household expenditures
for food are given.

T. Finnegan. "Frozen Foods in Food ervice: Market
Growth, Product Usage, Expansio , Equipment
Purchasing Plans." 'QFF (April, 73), pp. 29-33.

The survey by QFF shows that many food
service operators in all segments of industry
are using 25-80 percent frozen foods in their
food planning. Reasons for choosing frozen
foods follow: New frozen convenience products
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can be tailored to individualneeds, labor costs
are reduced, better packaging reduces handling,
and development o.f sophisticated equipment that
cuts preparation time. Over 82 percent of food
service contractors will hike usage of frozen
foods by 5 to 40 percent with the majority
opting between 5-15 percent.

Harold L. Franklin. "Retail Frozen Food Sales in
50 Leading Markets." OFF (January, 1973), pp.
47-49.

This study, based on the 1972 Frozen Foods
Almanac, is a market-by-market breakdown of
total frozen food sales, and per capita con-
sumption in dollars, with similar data for each
of the seven major food categories: prepared
foods, seafoods, poultry, vegetables, meats,
juices and drinks, and fruits.

H. H. Harp and D. F. Dunham. "Comparative Costs to '

Consumers of Convenience Foods and Home Prepared
Fciods." USDA, Mktg. Res. Rpt. 609 (June, 1963) °.

Convenience foods include those foods which
have been partly or entirely prepared for service
by marketing agencies and whic,bh4ve a fresh or
home prepared counterpart. Mese foods include
such diverse items as frozen meals, cake mixes,
dehydrated foods, canned foods, and instant
beverages. Many convenience foods were more
expensive thaa_less. processed forms, however
the more expensive convenience foods account
for a small volume of food sales. For the
period under consideration, $14.03 of the grocery
bill was spent on convenience foods. The cost
of an equal quantity of fresh foods was $15.10
for every $100 spent on food. Thus $1.07 was
saved by buying convenience foods. Time saving
is an important factor in the acceptance of
convenience foods and offsets the cost of many
of the more expensive convenience foods. The
importance of quality difference varies among
consumers, depending on, the food commodity.

1
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Harry H. Harp and Miller E. Marshall. "Convenience
Foods: The Relationship Between Sales Volume
and Factors Influencing Demand." Marketing
Economics Division, USDA, ERS, Agricultural
Economic Report No. 81 (August, 1965), 22 pp.

This report identifies measurable factors
associated with sales volume of convenience foods,
and gives an equation based on these factors
which may be of use in predicting the success
of new products,

The estimating equation developed from
available data explained 87 percent of variation
i.n this -.log of sale*s of 110 convenience foods.
Taking inta,,,.--oount those factors found to be
significantly associated with sales should be
a 43ositive aid in guiding the development and

7-gAes promotion of new products and in reducing
qe high. rate of product failure.

The factors found to be significantly re-
lated to, sales of convenience foods include
costs per serving, degree of'competition from
similar products, importance of food group in
the consumer purchase pattern, availability of
the product, success of similar convenience
foods, and special variables for specialty and
ready-to-serve products. Quality and promotion
are also important, but due to lack of data,
these factors were not included in the analysis.

R..0. Herrmann; R. H. Warland and E. H. Carpenter.
Consumer Adoption and Rejection of Imitation
Food Products, Ag. Expt. Station Bulletin 77,9
(University Park, Pa., 1972).

E. J. Kelley. 1'The Importance of Convenience in
Consumer Purchasing." JM, Vol. 23, No. 1

(July, 1958), pp. 32-38. See Bylund, p. 94.

McKinsey & Co., Inc. McKinsey-Birds-Eye Study: The
Economics of Frozen Foods, White Plains, N. Y.,
General Food Corp'. (1964), 42 pp.

L. Polopolus. "Synthetics, Substitutes, and Food
Marketing." JM 31: No..-4 (October, 1967),

. pp. 12-17.

Synthetics and substitutes each have a
different effect on the agricultural marketing
system. Synthetic food products rely on non-
farm inputs and therefore can potentially
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influenae the agrigult6ral economic community
at large. Substitute food products use pre-
dominantly agricultural raw materials, requiring
reallocations within the agr4cultural economy.
This distinction between substitutes and
synthetics is basic to evaluations of their
effects on the total agricultural economy. The
market value of synthetics was approxitately
10 percent of the 1966 market value of agricultural
production. f-

'Corrine-Robinson'. Comparison of Preparation 'Time and
'Costs for Convenience and Home Prepared Foods.
Drexel Inst. Technology, Philadelphia.

C. I. Sayles and H. A. MacLennan. "Ready Food-s-L- The
, Application of Mass Production to a.la Carte Food
Service Using Prepared to Order Food." CHRAQ,
Vol. 6, NoC 2 (August, 1960, pp. 1-65.

"Ready Foods" is the'term used to define
a specific type of convenience food that can
be kept for a convenient period in storage
in individual portions. When ordered by a
dining room patron, it can be fi ished and
served within an acceptable ti e. It enables
the food service kitchen t chive higher
productivity and allows t e restaurant to .

67e-rate with a wider menu variety.

J. P. Sweeney;,V. Chappman, et al. Vegetables-
Consumer Quality', Yield, Preparation Time of
Various Market Forms, USDA Agr. Home Epon. Res.
Rpt. 17 (1962).

J. P. Sweeney, et, O. "Quality of Frozen Vegetables.
PurChased-inlected Reta41,Markets," FT, Vol.
15 (1961), pp. S-41-345. "Quality of Frozen' Fruit-
from Retail Markets," FT, Vol'. 16 (1962) pp.
138-143.

W. W. Thulin and C. H. Grim. "The Trend is Toward
Synthetic Flavor_s," FT, Vol,. 23 (November,
1969), pp. 27-28.

Synthetic flavors appear/liken to become
one of the most dynamic segments of the food
industry-. Demand for new food sources and in-
creasing intensity of flavor research are causing
a number of fundamental,changes. Among them:
changes in the nature of synthetic flavors,
changes in the consumer's viewpoint; and changes
in relationship between manufacturers of
synthetic foods and food processors.

385
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D. W. Twedt. "What is a 'Convenient Foods'?" JW
No, 1 (JanUary, 1967), pp. 67-68.

Foods sold throUgh grocery'stores can be
classified as',convenience foods by the economic
criteria: A

1. Value added by manufacture
2. Time or effort saved by .t-he manufacturer's.

processing.

The definition of convenience food is "a
food which because of processing and/or packaging
is quicker or easier to prepare than in basic
or standard form." From 1963-67 new food products
should have accounted for one-half the growth of
entire food industry.

Marshall C. Warfel. "Convenience Foods--What is the
Score?" CHRAQ, Vol. 12, No. 1, pp. 33-38.

People who eat in the captive Anstitutional
market can be ,served many frozen cooked dishes
they would not accept if they had a free choice.
'Guests in first class hotels and restaurants
who represent under 10 percent of the' total eat-
ing out market, do not yet accept most of the
items obtainable, from suppliers. Because the
market is relatively small in relation to the .

institutional field, efforts to develop accept-
able products have lagged.

J. E. Wickersham. "Food Processing and the Developing
Society." in The Challenge of Development, R. J.

Ward, ed. (Chicago: Aldine, 196).

The purpose of this monograph is to illus-
trate technological, social and economic benefits
that have accrued to countries that have developed
food processing industries and to relate these
experiences to the particular needs and conditions
in developing countries. Food processing -and
recent innovations in food/technologies are dis-
cussed and its benefits are appraised for nations
with food'procehsing industries. The most
practical method to introduce new technology in
an interested country is to get incentives from
the native-government, develop local interest
and initiative in the interested country, 'and
secure private outside sources of technology.

586



-

584

IV. Away-fro -Home-Food Market

A. Away- rom-Home Food Consumption
1

Rorili4*S: Edwards and Henry Townsend, eds.
Business Growth (New York: St. Martins Press,
1966).

' Case ,s.tudies of firms in the fOod process-
ing and:retairing industry in Great 'Britain
are presented. The development of the confection-
ery industry, catering, ice cream manufacturing
and selling, and brewing are discussed.

Corrine LeBovit. "Expends res forFood Away from
Home." .NFS 122, (N tuber, 1967), pp. 42-48.

The data sources of the report are the 1955
' and 1965 USDA Household Food Consumption and the
'USDA Survey of Market,for Food Away from Home.
Sixty percent of away --Prom home food expendi-
tures go to eating and drinking places, 20
percent t institutions, la percent to hotels
and motels, remainder to other establishments.

'-Consumer expenditures for eating out rose
.faster than population and faster than home
food expenditures. Most of increased spending
was for meals, not snacks. Prices of food
away from home have followed all consumer
services. City families' spent more than
rural families, families in the Northeast
spent the most on eating out. Expenditures
for meals away from hon3e is more closely re-
lated to income than snacks"eaten away from
home. Average expense for meals out have
little relationship to Amily size. Families
of 3 or '4 spent slightly more, than larger or
smaller families. Greatest proportion of
families receiving meals without expense was
,among rural non-farm families. Total constant
>dollar expenditures for food away from home
clanged little between 1955 and 1965.

Corrine LeBOVit: ,"Foods Eaten Away From Home."
NFS 132 (May, 1970), pp: 25-31.

U.S. household members reported on their
,food consumption for one day in spring of 1965.
Proportions of various food categories eaten
away from,home^varied little among. regions or
by degree of urbanization, but quite a bit in
direct relation to family income. 'The proportion

c.



. - 565
°

'of food away from. home was 1'6 percent of.total
food consumption. Proportions for individual
food categories eaten away from hoMe ate pre-
s,ted.

Seven percent mornings meals were eaten-
out,. 23 percent of noon meals,and 1.0 percent
of evening meals. Items consumed the tost are
candy and.beverages, next, meat products, ice
cream and sweet pastrys. Other foods ranged /
between 10 and 15 percent being eaten away //
from home. Income, urbanization, and regi.0nal
differences are discussed.

'Corrine LeBovit. ",The Changing Pattern .of /Eating/.
Out." NFS 144, (May, 1973), pp. 30-35,.

Expenditures for food away from'home in4
the United States have doubled since/19'60 with
most of the change due to higher prAces and
population growth. However, the proportion
of sales has been increasing at places with
relatively.low prices per transaction such as
refreshment places, cafeterias, and vending
machines and decreasing at restaurants. .

Americans are eating out more often but not
necessarily meals.

B. Food Service Industry

M. B. Burrittsand I. E. Markham. "The ,Food
Service Industry: Where are We Headed?" .

Hospitality (July, 1973), ppl. R35-R43.

+6
o

3.4

01

-Mere was a 9 percent increase in sales, ,. ..

in the public segmelit of the.food service busi-' "..

ness in 1972. After adjusting for price in- .' °. ' ,s,

creases the gain was 4spercent, making 1972 .1" S '

/ .0'
one of the best iA recent years. 'Center city.4 . .

restaurants continue to have serio-us,problebs4,
forcing many old, familiar operations to clOsp%
Fast food establishments continue strong growth'.
,Showing the.greates't improvement were restaurants 'N .

'

, ..in suburban locations.. .-
,..

...

.

K

Change--The Pace Quickens, CHRAQ, Vol. 12, No. 1 t "

(May, 1971`),-
-

"Change- -The Pace Quickens" j.s:the
given to the entire May issue, which ,is `'(

flayily concerned with "change in the food osevice=
industry. Probletsdiscussed in several atticle's (

are the problems.restaurants have with convehil'ence,

.0

.4

?'
"4>
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foods, food service in hospitals and labor
productivity, food service facilities, and
employee training programs.

Anthony Downs. "Market Trends in Food Service:"
CHRAO, Vol. 10, No. 2 (May, 1969), pp. 5-16.

"The Food Service Industryl. 1971: Part I," NRA
Wq..shington Report (M4."14, 1973).

In thefood service industry in 1971 food
and drink sales totaled S44.3 billion which
indicated a jump of 7 percent from 1970 when
sales totaled $41.4 billion. Commercial
establisHments were responsible for S36.6
billion or 83 percent of sales and 70 percent
of the purchases of food and drink. `K detailed
breakdown of estimated food and drink sales
and pu'rchases 'is given for 1971.

"The Food Service Industry 1971: Part II."
NRA Washington Report, (July 2, 1973).

Growth in the commercial feeding group
in the interval 1970-71 was 7.18 percent versus
an increase of 5.12 percent in food and drink
sales for the non Commercial group. The most
significant trend in the restaurant eribe is
rapid growth of operations which use limited
menu fast food operating technlq4es but employ
dining atmosphere and merchandising--concept
Sakes &atatand percent change in salesa?-e--
depicted fell,r many types of retail food outlets.

Corrine LeBQvit. "Food Use by the Food Service
Industry." NFS 142 (August, 1972),-pp. 28-30.

The food service industry used an
estimated 14 percent of the food available for
civilian copsumption in 1969. The proportion
varied f-roar 5 percent for the dry beans and
nuts to of 21 percent for fats an& oils.
These estimates were based on data obtained in
1969 USDA Survey of the Market fot Food 4lway
from Home. Institutiobal outlet which w-eret
excluded might increase food service statiskics
by one-thif.d.

'The Survey of the Market for Food Away
from Home is probably a more accurate indicatO-r
of the proportion of commodities eaten away

-1from home than the Household Food Consumption
SurVeys. - It measures foods supplied.,to the
food service industry.
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Roslyn Willett. "What is Happening in Food
Service." FF (October, 1969), pp. 111-112, 114.

The food service industry is growing
faster than population. Segments of the in-
dustry growing fastest are commercial food
services, 51'mplified services restaurtsas-s.
hospitals, schools add colleges, and recreation
markets. Use of convenience foods have permitted
the use of a systems approach and greater ease
of handling through better packaging.

M. G. Van Ores). The Food Service Industry: Its
Structure and Characteristi-ds, 1966,Ag. Stat.

-Bull. 416, ERS USDA (196

Michael G. Van Dress...yhe Foo Service Industry:
Type, Quantity and Value of\Foods -Used, Ag. Stat.
Bull. 476, ER'S USDA (NoVember, 1971).

M. G. Van Dress and William H. Freund. SeTvey of
the Market of Food Away from. Home,'USDA ERS-197
(May, 1967).

C. Restaurants

"Eating d Drinking Place Industry--Firyt Half
19731 National Restaurant Association
Washington Report (August 27, 1973).s

I ° During Ch-a- first half of 1973; eating and
4rinking places sales 'expanded 11 percent per
/year. Prices of food away, from home were up
'5 percent due to rapidly rising wholeSale

( food prices. From May l972 to May 1973 the
'442.number of employees in eating and drinking

places ncreased by more than 140,000.
.

.

"Restaurant dustry: A Rbund Table Discussion,"
The Wall Street Transcript (November4, 1973).

Five Wall Street analysts discuss the
profitability of the food service industry.

1..

The value of ood spending away from home is
30 percent o all food spending. ,Four (types.
of food seriiice organizations are distinguished:
fast food, coffee shops, limited menu dinner .

houses, and a miscellaneous catchall group.
Past fopds are the fastest growing becatike_

the future _ (/-

of new Products and new marketing techniques.
Companies with good outlooks fort
exist in each of these four type

%. 5
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Lester S. Satoius and Marguerite C. Burk.
6

"Eating Places as Marketers of Food Products."
USDA Mktg. Res.' Rept. 3 (1952), 118 pp.

The purpose of the study was to investigate
the role of eating places as marketers of food
products. In. 194.8, 16 percent of civilian
food supply'of the U.S. was marketed through
eating places. Many small restaurants buy
supplies at retail'outlets or at higher whole-
sale prices than retail cutlets. Eating places

tsp,,.sell food, sexvices, and the use of c ital
and charges for labor and capital often elcreeds
the cost of food. Efficiency is difficult to
measure because of .differing amounts of services
offered at diiferInt types of eating places.
Meals in department stores and liquor stores
tend to be subsidized by the proprietor to
attract customers. A large proportion of
meals, 59 perc'ent, was served by percent
of tha establishments in Minnea lis in 1948.

-.Actually the bulk of the report as an indepth
case study orthe eating place industry in
Minne4o1is with the expressed hope being thlt
the results would encourage further research.

Hayden Stone Inc. The Specialty Restaurant Industry
(1973), 49 pp.

An overview of the food service industry
is provided. The specialty restaurant industry
is'growing as rapidly as GNP, making it one of
the fastest growing sectors of the food service
industry. An econometric forecast ol retail
food sales sows that 80 percent of the change
in sales can be predicted with the following
variables: disposable personal income, the
;unemployment rate; ratio: cost of eating out
to cost of eating at home; resident population
of U.S.

Gene Yetter. "Restaurant Growth ndex--Part I."
FF (September, 1973), pp. 77-92.

Using 1971 data issued by the National
Restaurant Association, Fast Food adds in-
formation gleaned from its 1973.survey of food
service operators to present an indepth look
at nine markets: commercial,retail, leisure,
business/industry, student, transportation,
hotel-motel, health, and specialized areas.
Each market segment is outlined with trends,
a menu and services profile, a list of market
leadvs, plus 1971 NRA sales data.
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E. J. Spar. " Restaurant Growth IndexPart II."
FF (September, 1973), pp. 124-1521,

Commercial restaurant sales data for
particular markets have been colleeted for 295
metropolitan areas. Generally the wealthier
a cow pity the higher eating and drinking
expenditur as a proportion of food
expenditures were,,,,

N4.
D. Fast Food

John Farley. "Why Does Brand-Loyalty Vary Across
Products?" Journal of Marketing Research,
Vol. I, No. .; (November, 1964), pp. 1-9.

'Franchising: What ietakes to Get a Pi-e-a-e,of the
Action." Hospitality (De tuber, 1973),
R27 -R35.

There is solid growth potential in food
franchising. The, fcod franchising market is
relatively undeveloped. There are only 30,000
fast food restaurants compared to 220,000 gas
stations. Thumbnail sketches of leading fast
food companies are provided showing how fast
they have grown, Companies discussed are A&W
Rootbeer, Arby's, Bonanza, Burger King/unkin
Donuts, Hardees, Dairy Queen, International
House of Pancakes, Kentucky Fried Chicken,.
Lums, McDonalds, Mister Donut, Mt. Steak,
Pizza Hut, and Shakey's:

Ronald E0 Frank. "Is Brand Loyalty a US'eful Basis
for Marketing Segmentation." Journal of
Advertising Research, Vol. VII, No. 2, (June,'
1967),Pv% 27-33.

. 4
'

This article p-rovrdes a comprehensive

/a
revlew of the literature on brand loyalty.

R. E. Frank; S. P. Douglas; and Polli.
"Household Correlates of 'Brand Loyalty' for
Grocery Products." JB, No. 41 (April, 1968),'
pp. 237-245.

Based on Stigier's economics' of information,
seven assumptions for brand loyalty are made:
(1) one would expect heavy buyers to be less
brand loyal than light buyers; (2) high-income*

.'households would exhibit more brand loyalty
faced with a.greateopportunity cost of
time cost; (3) for Oligiven income level, large
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families would be less brandaJoyal; (4) higher
than average level of car ownership might be
associated with less bandand loyalty, car owner-
ship is positively correlated 4rith the number
of stores in which one does business; (5) work-
ing wives will tend to exhibit a g eater degree
of brand loyalty; (6) housewives w Ch relatively
little formal education may be mote brand loyal;
(7 -white heads might be more brand loyal
an whites, because there is a relative

absence of modern chain stores in non-white
areas. The findings do not consistently support 44
the seven hypotheses. While the direction of
the effects ,of such variables .as family size
and education tend to be consistent with
expectations, the absolute magnitude of the
partial correlation coefficients is small.
Dal used to test the hypotheses are based on
data generated from a 1961 Chicago Tribune
consumer panel.

-------Stewhet C. Niche lides. "Profile of a Giant, A & W
Rootbeer Inc.: ,In Rootbeer Veritas." Hospitality
(September, 1973), pp. R45-R70.

A & W is bne.of the largest food franchise.
firms with/ about 2500 units, 1,100 more than
McDonaldsi But the firm was badly mismanaged.
Conseque tly, the firm sought to reorganize
and resh pe its image to compete in _t_be fast
food ma et. The profile illustrates how food
firms m st change to keep up with consumer
demand for convenience, menu variety, and in-
expens ve cost.

"Profile of a Market." FF (November, 1970), p. 95.

Charles aughn. "Survey of Fast Food Franchising."
. II, No. 3 (November, 1970), pp.

20 27.

Hunt -y R. Whitacre. "The Fast Food I4tdustry: A
tudy of Change." FF (May, 1969), pp. 70-76.

E. Ot er Food Marketers

od Svstems'for'Toda and Tomorrow. CHRAQ, Vol. 6,
No. 1 (,MAy, 1965).

The entire volume contains articles deal-
ing with trends in the food service industry
such as the use of convenience foods and auto-
mation. Some of the articles include: J. D.
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Le Sure and J. Terry Radigan, "Statistical
Analysis in the Hospitality Field: The Need
for Basic Research"; P. R. Broten, "The Food
Seivice'Indystry 1960-1980"; A. C. Avery,
"Human Engineering the Institutional Kitchen";
J. E. McDowell, "Economics of Automatic Food
Vending"; and J. M. Blosser, "Efficiency Foods
for the Food Service Industry."

Stephen Keck. "Recreation Market," FF, Special
Repoyt (January, 1973), pp. 591169.

Food service operators interviewed by
Fast Food expect a high rate of growth for
recreation facilities throughout the country.
Food service operators are cautious because
good food seldom brings customers to a
particular area, but quality food at a reason-
able price will keep them coming' back.

"Mobile Catering Suryey." Vend (September, 1973),
pp. 37-41.

Mobile catering retail sales went up
15 percent in 1972 to top $1 billion and served
1,150,000 locations. Nearly 80 percent of
those responding to survey own their own
food preparation dommig"sary. Theie is rapid
growth through new operations. Twenty-two
percent of the respondents started their
businesses between 1970 and 1973.

P. J. Parrott. "Perspective on Challenges in
Airline Food Service." FT, Vol. 23 (Dedember,
1969), pp. 41-46.

o

The challenges created by the scope of
airline operations, the high cost of airline
labor, and shortage of basic kitchen skill":
have forcnairlines to pioneer in the use,of
convenience foods. The operation of an

.. airport kitchen is always a papblem. Food
handlers would rather work clos.er to the end
product where they can see buyer appreciation.
The solution has been to purchase factory
produced, pre-cooked, frozen foods of high
quality and turn kitchens into assembly points.
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F. Psychological Aspects of Eating Out

.Graham Campbell-Smith. "Marketing the Meal
Experience." CHRAQ, Vol. 11, pp. 73-102.

Fory.d choice is' highly personal, a matter
of ind idual references, family customs,
incom liVi ' conditions, mood, social
occa on, etc_ selection of an establish-
men in lfch to eat away from home. is affeCted
by .11 of the above and the establishment's
a ' essibility. Merchandising the meal.. 'involves

phisticated application.. of marketirq principles.
he author seeks to define the meal experience
in relation to the five human senses and relate
these factors to the various markets, institutions,
fast/food, luxury, entertainment, etc.

'Design: Man in His Own.Image." Hospitality
(April, 1972), pp. R21-R33.

*To know design is to understand how it
affects people. Only then does one begin to
appreciate why it's as much a part of the
ambience one wants to project in hi's restaurant
as the food and service. Eating out should be
a total sensual experience. Good design adds
to the drama and pleasure of enjoying a good
meal. But a restaurant begins with its menu.
A restaurant should not be designed without
knowing what the menu is going to be.

V. Consumer BehaVior

A. Effect of Income

E. W. Bunkers and Willard W. Cochrane. "On the
Income Elasticity of .'Food Services." Review
of Economics and Statistics 39 (1957), pp.
211-217.

F. Bunting and C. LeBovit. "Percent of Income
Spent for Food-Estimates fyom National Income
and Household Survey Data." NFS 137 (August,
1971), pp. 22-28.

Several sources of data used to derive
the percentage of disposable income spent for
food are compared and reasons for differences
in concept and procedure are examined. Data
from different sources were adjusted for
comparability. Percentages calculated from
the 1960-61 Consumer Expenditure Survey and
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the National Income Accounts were nearly the
same; percentages calculated from the 1955
and 1965 Household Food Consumption Surveys
were much higher. CES data are more repre-
sentative of,a medical family, while NIA data
are useful indicators of the trends for the'
economy.'

M. C. Burk. 'Food Expenditures by Upper ,Income
Families: An Analysis of their Changing
Importance in the U.S. Food Market, Ag. Exp.
Station :Technical Bulletin 269 (Minneapolis:*
University of Minnesota, 1969).(__

M. C. Burk. "Ramifications of the Relationship
Between Income and - -Food." AJAE (December,
l958)', pp. 905-922.

This article considers concepts to be
used in the analysis of income food relation-
ships.and reviews time series and cross-sectional
data matching these concepts. A number of income
elasticities for food are derived and examined
for comparability. Major findings include
(1) the relationships of quantity measures to
real income have not changed between 1938
and 1958; (2) the level of food marketing
services has risen significantly; and (3) this.*
change in the level of food marketing services
resulted in higher post-war levels of market
value of all food consumed and has contributed
to decreases in the value of the farm share.

J. S. Dusenberry.:".;Some New Income Consumption
Relationships and Their Impli-cations."
Econometrica, Vol. 15, No. 2 (1947).

Louis Albert'Fourt. Empirical Income Elasticities
for Food and its Component Values Produced by
Farmers, Manufacturers, and othe Marketing
Agencies, 1929-1956. Unpialishd Ph.D. thesis,
University of Chicago, 1959.

R. 0. Herrmann. An Investigation of Differences
in Income Elasticities of Demand for Food in
Households of Differing Sizes and Composition,
unpublished Master's Thesis, East Lansing: MSU.
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W. W. Hicks a- ad --S. R. Johnson. "Quantity and
Quality Components of Income Elasticities
for Food." AJAE 50 (December, 1968), pp.
1512-17.

This article ig 'concerned with quantity
and quality aspects jwhich may result in in-
creased food expenditura', Quantity and quality
are both treated as commodities of a food
expenditure function. Total iiiferentiation
of the expenditure functionwith some manipulation
allows for separation into 'tbe'two component .

elasticities.
:k

H. S. Houthakker. "An Internatidnal Compa son of
Household Expenditure Patterng, Commemor ting
the Centenary of Engel's Law." .E o rica, e

Vol. 25, No. 4 (October, 1957), T. 53. See
Bylund, p.

D. S. Ironmonger. "A Note on the Estimation of
Long-Run Elasticities." AJAE, Vol.41; No. 3
(1959), pp 626-632.

. E. V. Leser. ,-"Forms of Engel Functions."
Ecqnometrica, Vol. 31, No. 4 (1963).

RicharT D. Millican. "A Re-examination of Engel's
,Laws Using BLS Data (1960-61)." JM 31, No. 4,
pp. 18-21.

The source of data is the 1960-61 Survey
of Consumer Expenditures. Four assumptions
were tested with the data (1) the greater the
income, the smaller the percentage of outlay
for subsistence; (2) and (3) the percentage
outlay for clothing and shelter is'approximately

41,the same for each income level; and (4) as in-
come increases, the percentage outlay for
flt"Undries" becomes greater. The first three
assumptions were supported by the data. For
the fourth assumption only the educated showed
an increasing income elasticity as income rose.
Food away frbm home combines food consumption
and recreation and tends to be elastic, but
gradually regresses toward unity at high in-
come levels.

r, 0 1tl I
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5., H. Myers; R. R. Stanton; and A. F. Haug.
"Correlates of Buying Behavior: Social Class
Vs. Income." JM 35, No. 4 (October, 1971.),
pp. 8-15.

This study compares_social class and
income as correlates of buying behavior for
a variance of low-cost packaged goods. About
half of the items considered were beverages
and foods. The objective was to determine
whether social class or income best explains
which products are found in the home. With
a few excert4ons it was concluded that social
class is basically inferior to income as a
correlate of buying behavior for the consumer
of packaged goods.

J. C. Purcell and R. Raunikar. "Quantity Income
Elatieities for Foods by Level ofiIncome."
AJAE , Vol. 49 (December, 1967), 1313 1410-14.

Relative changes in the demand for
specified foods or food groups in the United
States depends largely on the response.to in-
come. Real income per consuming household
is assumed to continue increasing over the
course of time at a rate of approximately 1.8
percent per year. The purpose of the paper
was to develop alternative functional forms
that relate quantity of food purchases to
the level of household income and to develop
a classification of foods with respect to
the magnitude and theforth cif the response to
income. Income elasticities are high for ice
cream, beef, lettuce, milk' tomatoes, and
citrus fruits. Negative quantity income
elasticities were found for cereal products,
sweet potatoes' and fats. Leafy vegetables and
white potatoes' showed almost no response to
income at all levels of income.

G. R. Rockwell, Jr. "Income and Household Size:
Their Effects on FoodConsumption." Marketing
Res,earch Report No. 340, USDA (June, 1959).
See Bylund, p. 176.

Thomas T. Semon. "Family Income and Spending
Capacity." JM, Vol. 26, No. 2 (April, 1962),
pp. 26-30.
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Chester R. ,Wdspon. "Is It Time to Quit Thinking
About Income Classes?" JM, Vol. 33, No. 2

, 1969), pp. 54-57.

Tabulations of the BLS 1960-61 Survey 'of /,
Consumer Expenditures show clearly that the
pattern Of expenditure allocation has little
relation to income level and that effective
market segmentation is primarily a result of
such social class indicators as occupation
and other- measures of cultdre like region,
locality, and stage in family,life cycle.
Whatever validity income'classification_had
,was due to -a rough and-mows,appearing corre-
lation with_ogs-up-ort-tola1 status. 'Occupational
status is more important to market segmentation
than income.

B. Psychological Aspects

James A. Bayton. '"Contributi.ens of Psychology to
Microeconomic Analysis of Consumer Demand."
AJAE, Vol. 45, No. 5 (December, 1963), pp.
1430-1435.

4

Psychology can make contributions td the
development of a general theory of con umer
demand for all food products. These ntri-
but'ions will be in. the area of,cancepts or
constructs and methodology. Bayton's thesis
is that'the unifying theme for research in
microeconomic demand analysis for fdod should
be perception. He concludes that such a
general theory cannot be constrqted, but
must await intensive and comprehensive research
on the role of psychological factors in the
system.

W. J. Bilkey. "Psychic Tensions and Purchasing
Behavior." Journal of Social Psychology, Vol.
41 (1955), pp. 247462.57. See Bylund, pp. 134 -135.

D. Dickens. "What Homemakers Believe about Food."
ABS, Association of Southeifn Agricultural
Workers--Proceedings (1957), p. 172. See Bylund,
pp. 141-142.

J. IF, Engel and M. L. Light. "Ttye Role of Psycho-
logical Commitme,nt in Consumer Behavior: An
Evaluazion of the Theory of Cognitivepissonance."
iri F. M. Bass, G. W." King and E: A. Pessimet,i.1=''-....
eds.., Applications of thSciences in Mar,
Management (New York:

e5

1968).--
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P. Thomas Juster. Consumer Buying Intentions arjd
Purchase Probability. NBER, Net,tyork, 1.966,
60,pp. r.

M. G. Holmes and J. D. Shaffer. "Some Indications
of Homemkers Knowledge about Food Buying,
Information." Quarterly Bulletin, Michigan
-Agricultural Experiment Station, Vol. 41, No.
3 (February, 1959), pp. '.648-659. See Bylund,
p. 81.

R. L. Kohls and M. B. Minden. "Getting the Attention
of the Food Consumer:" Indiana (Purdue University)
Agricultural --EWertment Station, Mimeo. Ec. 152
(iNovember, 1957), -See Bylund, p.

atona. Psychological Analysis of Economic
,Behavior (New York: McGraw Hill Book Co.,' 1960).

H./ B. Schutz. "PrefAence Ratings as Predictors
/ of Food Consumption." American Psychologist,

Vol. 12 (1957), p. 412. See 8ylund, p. 145.

. G. Schutz and F. J. Pilgrim. "A Field Study of
Food Monotony." Psycholcokical Reports, Vol, 4,
No. 4 (December, 1958)) pp. 55,9-565. -See
Bylund, p. 145.

N. Schwartehnd D. Foster. "Methods ,for Rating
Quality and Intensity of the Psychological
Properties of-Foods," FT, Vol. 11 (September,
1957), pp. 15-20.

A general, discussion of the psychological
properties of foods, dimensions Of response to
foods, scales of eyanatio'n (lominal, orditaf,
interval, and rational) and 4TTIetent types of
scales are presentA, Many referdes are,
cited.

W. I. Smith and S. Poss. "Note on Food Aversions
and Body Bulld." Psychological Reports, Vol. 4,

No. 2 (June, 1958), ppl. 193,-194. See Bylund,
p%_136.

fy
H. Trier; H. C. Smith and J. Shaffer. ,"Differen ces

in Food Buying Attitudes of HouseWive." JM,
Vol. 25 (July, 1960),-

Ralph Westfall. "Psychological Factors i'm'Pr.e-
dicting ProdOct JM, Vol. 26, No. 2

(April, 1962), pp, 34-40.
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C. Socioeconomic Aspects

Marcus Alexis. "Some Negro--White Differences in
Consumption." American Journal of Economics
and Sociology, Vol. 21 (January, 1962), pp.
11 -28.

Thomas M. Brooks. Consumer Preferences-for *Selected
Types of Food Packaging.. Ph.D. Thesis,
Agricultural Economics, The Pennsylvania State
University, January, 1961, 144 pp.

The objective, of the study was to investiga4
relationships between consumers'. reasons for
packalkpreferences and .socioeconomic character,
istics oficonsumers. The data is based on a
'survey of 755 homemakers in Harrisburg, Pa.
COnvetience was the main reason for sting
one type of packaging over another. The age of ,

"the homemaker and family s4e were elated to
the emphasis placed on obtaining the quantity
most suitable to the,,familyks needs.

M. S. Bryan andM. E. Lowenberg.' "The Father's
Influence on Young Children's Food Preferences."

-Journal of the American Dietetic Association,
Vol. 34', No. 1 (January, 1958)', pp. 30-35.
See Bylund,.p. 141.

.,'.

.14. C. Burk. Influences of Economic and Social
Factors'on U.S. Food Consumption (Minneapolis:

, Burgess Publishing Co, 1961), 135.pp.
,...

C. M. Coughenaur. "Functional' Aspects of Food
Consumption Activity and Family Life Cycle
Stages." Journal of Marriage and the Family,
Vol. 34 (November, 1972), pp. 656-664.

A ' , ,
Parsonian theory of the major functional

dimensions of social processes--adaptive, goal
,gratification, integrative, and pattern
maintainance is adapted to the description of
the process within the family of food purchasing,

.., meal planning, and food consumpti-on Measures
of the first three dimensions are developed
and related to "a classification of families by
'lif cycle.stage. Data were obtained from a
sam le of\over 4000 homemakeis in 7'southern
st tes. HOmemaker activities to adapt and
integrate the desires of the family were high-
est when::Chladren were- present in the family.

' Goal s'atisfaction with food consumption was
arao loWest when °children were present.
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Joan C. Courtless. "The Effect of Consumer Credit'.
on Food Expenditures. gamily Economic Review
(March, 1971), pp. 22-26.

There is concern that the dietary level
of U.S. familie -so is not keeping pace with'in-.
creases inn material prosperity. The proportion
of family diets meet ng,,tli'e 1963 Recommended
National Research CSuncil actually dropped.

10 percent from 1955 to 1965. The hypothesis
is that the use of consumer credit is cutting
into money available for food. Although only
on-eighth of the families _surveyed assumed
new debt during the survey year, 36 percent
of the families' making debt_paymemts had to
make one or more unplanned cuts in living
expenditures to meet payments. Food spend-
ing was cited most frequently as the area in
which cuts were made.'"--

.ClaUde Dassule. Effect of 07cupational-Prestige
Categories on Household Food Expenditures, M. S.

Thesis, Agricultural EconOmics and Rural
Sociology, oThe Pennsylvania State UniVersity,
-March, 1968.

The hypethests tested using 1955 House-
hold Food Consumption Survey Data is that at
a given level of income, families of higher
social status spend differently for food than
those of lower status. Due to auto correlation,
there is no statistically significant difference
in mean food expenditures between families of

idifferent social status with the same income
and family size.

Dorothy Dickins andAlvirda Johnston. Childen's
Influence on Family Food Purchase Decisions,,
Mississippi State Univ., Ag. Exp. Station
Bulletin No. 671 (Septetber, 1973).

Charles Y. Clock and Francesco M. Nicosia.- "Uses
of Sociology in Studying '.Consumption' Behavior."
JM, Vol. 28, No. 3 (JuIy,.1964);,pp. 51-54.

o

,

Edgardo Gonzalez.:VillafaVe. The, Effect of -Home-
makePs Age" Income, Education and Physical
Mobility on the Adoption of New Food Products.
M. S. Thesis, Agricultural Economics and Rural
Sociology, The Pennsylvania State.Universitj,'
December,, 1961.
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Robert 0. Herrman. Households Socioeconomic and
Demographic Characteristics as Determinants of
Food Expenditure Behavior. Ph.D. Thesis, 1964,
Michigan State University.

Robert Lee Jack. Decision Stabjlization for Six
Branded Food Products as a unction of Home-
makers Perception of Quality Differences,
Temporal Variables, and:Soaiaeconomic Factors.
Ph.D. Thesis, Agricultural*Economics and Rural
Sociology, The Pennsylvania State University,
December, 1963.

R. 0. Herrman. "Interaction Effects and the
Analysis ousehold Food Expenditures."
AJAE, Vol. 49\ November, 1967), pp. 821-832.

This article is based on 1955 USDA
Household Food Consumption Survey Data and
seeks to discover interrelatedness among the
10 variables which are usually treated as in-
dependent. A major result was that combina-
tions of variables maybe important in
explaining a behavior pattern. For example,
income, household size, and urbanization
partitions are important in analyzing total
expenditures on food./ Food eaten away from
home may be best explained by other variable
combinatiOns. .The variables considered are:

Variables

1. Incpme
2. Family size
3. Urb zation
4. Region
5. Race
6. Marital 4status
7. Age of homemaker
8. Presence of children

Education of Kememaker
Employdnt of homemaker

Herber rrugman. "The Learning of Consumer Likes,
-----T-r'efirences, and Choices'." in Applicatte of

.-- the Sciences in MaKketin Management;' Bass,
King and Pessimer, eds. (New York: Wiley, 1968).

W. ,Massy; R.:_.Pratk; 'eficEiT. Lodahl. Purchasing
Behavior and-Personal Attributes, (Ahiladelphia;
University cief Pennsylvania Press, 1968).
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Jane L. Rees. The Use and Meaning of Food in
Families with Different Socio-Economic Back-
grounds. Ph.D. thesis, General Home Economics,
The Pennsylvania State University, January,
1959. 122 pp.

In the selection of food, consideration
for nutrition and/or faMily preference seems
to be of paramount importance to homemakers.
Homemakers in the upper socioeconomic category
were more likely to consider nutrition, while
homemakers in the,lower categories tended to
consider family preference. Education was
the factor most likely related to reasons for
the selection of food. Homemakers with more
education tended to use a greater variety and
More frozen fruits and vegetables. The develop-
ment of short cuts was more common among upper
status categories in food preparation as was
the emphasis on aesthetic aspects of meals.

Gary A. Richardson. Socioeconomic.Fa-ctors Associated
with Trying Nel Grocery Products. M. S. Thesis,
Agricultural Economics and Rural Sociology, The
Pennsylvania State University, September, 1965,
80 pp.

J. D. Shaffer. "Contributions of Sociologists and
Cultural Anthropologists to Analysis of U.S.
Demand for Food." AJAE, Vol. 45 (December,
1963), pp. 1420-1429.

The major contribution of sociologists
and cultural anthropologists to demand analysis .

is their contribution to the understanding of
human interaction, group membership, and social
processes. The economis-t -usually studies
prices andNcommodities. He tendsipto take
tastes and preferences as given, rules out
interdependent utility functions, and ignores
grdup membership. However, in order to explain,
predict, or influence demand, it is valuable
to understand the proces,se, involved in chang-
ing preferences and the influence of the group
in consumption choices.

Don W. Sauer. The Effects of Ecological Areas on
the Trying of New Food Products with Emphasis
on Certain Social Economic Variables and Home-

Activities. M. S. Thesis, Agricultural
Economics an SociolOgy, The Pennsylvania
''Sate University, Septe 19-63, 81 pp.
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H. Sharp and P. Mott. "Consumer Decisions in
the Metropolitan Family." JM, Vol. 21, No. 2

(October, 1956), pp. 14,97156. See Bylund,
p. 132.

David Spaeth and James D. Shaffer. "Relationships
of Level of Installment. Payments to Family.
Characteristics and Approach to the Food' Budget."
Quarterly Bulletin of the Michigan Ag. *Expt.
Station, Vol. 41, No. 3 (FFbruary, 1959).

Michael C. Varner. Competition Between Expenditures
for Food for Home Consumption and other Budget
Categories at Selected Family Life Cycle Stages.
M. S. Thesis, Ag. Econ. and Rural Sociology,
The Pennsylvania State University, June 1973,
144 pp.

,,The purpose of this study was to identify
factors that determine the proportion of in-
come spent-for and whose variation over time
may causer6hanges in this proportion. The
family life cycle concept was televant to the
determination of variation in other economic
factors that affect food consumption.. The
hypothesis was that a high rate of durable
goods purchased by a young-empty nest stage
household did not affect its expenditure for
food. However, high expenditure and reduced
income at this stage did shOw food consumption
negatively. Also home food production and
its effect on food expenditures varied directly
with the need for cost savings within the budget.
Budget strain was reflected by the number of
expenditure category variables found to have
a negative effect on home food consumption
expenditure.

D. Behavior Patterns

T. M. Brown. "Habit, Persistence, and Lags in
Consumer Behavior." Ec6nometrica, Vol. 20,
No. 1 (1952).

N. W. Comish. "What-Influences-Customer Chi:Ace of
a Food Store." Journal- of Retailing, Vol. 34,

.No. 2 (Summer, 1958), pp. 90-100. See Bylund,
p. 131.

L. E. Drayton. "Food Consumption Trends, Standards,
and Consumer Preferences." Canadian Journal of
Agricultural Economics, Vol. 5, No. 2 (1957,
pp.' 15-425. See Bylund, p. 142.
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R. --11. Frank.. "Correlates of Buying Behavior for
Grocery Products." JM, Vol. 31, No. 4,
(October, 1967), pp. 48-53.

X. M. Henderson. "NutriiianalProblems Growing
Out of New Patterns of Food Consumption."
American Journal of Public Health and Natio
Haaleh, Vol. 65, No. .9 (September, 1972),
1194-1198. .

Poverty and ignorance are .the Major reasons
for inadecivate diets. In the U.S., it has been
impossible, to eliminate -extreme poverty, .educate
consumers to be sufficiently nutrition conscious,
and develop realistic guidelines and standards
for convenience foods and snacks whose role in
our diets is rapidly changing. The major
nutritional problem with, eating out is obesity.
Because restaurants and institutions employ
di6titians, meals eaten away from home tend to
be very nutritious. The use of snacks is in-
creasing rapidly and they vary widely in nutrient
content. .

Ingrid Hildegaard and Lester Kruleger. "Are There
Customer Types?" New York: Advertising Re-
search Foundation, 1964.

E. C. Hoffman. "Who Responds'to Premium Offers?"
FB, Vol. 4, No. 4 (April, 1956), p. 16. See
Bylund, p. 93.

F. T. Juster. Anticipations and'Purhcases: An
Analysis of Consumer Behavior (Princeton:
NRER, 1964), 303 pp:

This book is concerne1 mainly with -demand
fon consumer durables. It is referted to when
considering the effect durables purchased have
on food consumption, alrflOugh the book does not
explicitly cover the subject.

Phillip Kotler. "Behavior Mods for Analyzing
Buyers." JM, Vol. 29, No. 4 (October, 1965),
pp. 37-45.

Herbert E. Krugman. "The Learning of Consumer
Preferences." J.M, Vol. 26, No. 2 (April,
1962), pp. 31 -33. .

Eleanor Pao. "Food Patterns, of the Elderly." FER
(December, 1971), pp. 16-19.
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T. J. Paul. "Is It Really Impulse Buying?" FB, 111111

-Vol. 6, No. 2 (February, 1958), p. 17. See
Bylund, p. 131.

B. L. Schapker.N\ "Behavior Patterns of Supermarket
Shoppers." JM 30, No. 4 (Nctober, 1966),
pp. 46-49. .

This article is based on a series of
annual studies of supermarket shoppers, con-
ducted since 1954 by Burgoyne Index, Incorpor,atecr
of Cincinnati. The number of supermarkets are

,fewer but they are getting larger. The'number
of shoppers patronizing one supermarket for all
food needs has declined. Consumers shop more
frequently, readership of food-store advertising
has bean increasing, more than two-thirds of
the volume of trading stamps is handled by
supermarkets, and very few shoppers shop ex-
clusively at discount supermarkets.

J. D. Shaffer. "Consumers DO Read Newspaper Food
'Ads." Michigan Farm Economics, No. 197
(June, 1959), p. 2. See Bylund, p. 84.

.:,

H. M. Southworth. 'Implications of Chanting Patterns
of Consumption Preferences, and Mo ivation."
AJAE, Vol. 39, No. 5 (December, 1',57), pp
1299 1309.- See Bylund, pp. 176-17

Hawking Stern. "The Significance of Impulse Buying
Today." JM, (April, 1962), pp. 59-62.

E. Home Food Preservation

Carlos Campbell. "Commercial Canning- What Does
the Future Hold?" JM, Vol. 26, No. 2 (April,
1962), pp. 44-47.

"Food Canning by U.S. Households," FER, Con. Food
Econ. Res. Division, ARS, USDA (September,
1970).

4..
According to food consumption survey's

conducted by the USDA, only 34 percent of
U.S. households canned any food for home use
during 1964, compared with 44 percent in 1954.
Relatively more farm'than rural nonfarm or

_urban households did canning. .Only 13 percent
of urban households in the northeast canned
any food, 25 percent in the northcentrel, 28
percent in the south and 27 percent in the
west.
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'Corrine LeBovit. "U.S. Families Still Pi6..kery-
Foods at Home." NFS 140 (May, 1972), Pp. 27-28.

House ds surveyed by USDA in 1965-66
canned or fro e a little over a tenth of the'
processed fru ts and v getables they used.
Farm families used a m ch h gher proportion .
of home preserved food a urban families.
Comparisons with a similar survey conducted

-in 1155 shows that the proportion of all
U.S. households canning any food dropped 10
percent from 1954to 1964. Canning at home
was more popular than freezing. The choice

-Nol items for home processing was similar to
the-choices of purchased canned and frozen
items.

Ruth Redatrom. "Home Food' Preservation in U.S.
Households." FER (June, 1971), pp. 12-15.

`A comparison of 1965 and 1955 HFCS
indicate-s.home preservation of food has
probably decreased.- The proportion of house-
holds doing any canning decreased from 44 to
34 percent and percentage of households freezing
foods has increased from 19 to 24 percent. In-
creases in the proportions of hOu'seholds freezing
foods were greater for urban areas than the
nation'as a whole.

F. Brand Loyalty

George Brown. "Brand Loyalty--Fact or Fiction?"
Advertising Age XXIII (June 19, 1952), pp.
53-55.

Ross Cunningham. "Brand Loyalty--What,_Where,
'How Mu-EFT'---TaLwaTd-Business Review XXXIV, No.
1 (January-Febrhary, 1956), pp. 116-128. See
Bvlund, pp. 105-1Q6.

John Failey. "Brand Loyalty and the Economics of
Information." JB XXXVII, No. 4 (October,
1964), pp. 370-81.

VI. Poverty and Food Consumption

M. Alexis and L. S. Simon. ,"The Food Marketing
Commission and Food Prices by Income Groups."
AJAE 'Vol. 49 (May, 1967), pp. 436-446.

This article looks .at families by 3. in-
come groups and their expenditures on food.
.Low income grips pay a premium of 10 percent
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on food due to lack of mobility and shop at
independent stores. One main conclusion was
that a "V shaped" distribution of 'prices
exists. Higher prices are paid by low and
high income groups, but for different reasons

Guy Black. "Variations in Prices Paid for Food as
kffected by Income Level." AJAE 34 (1952),
pp. 52-66.

27
Cons/Imption studies, for which data were

collected in 1935-36 and in 1948, show that
there is a tendency for prices- paid by an in-
come group to be higher than prices paid by
lower income groups and less than prices paid
by a higher income group, aside from the
tendency for higher income groups to buy
different and more expensive foods.

The reason for studying the income price
gradient is to explain service differences and
associated price changes ich have taken
place in the food mercha ising industry.

Helen M. Eklund. "USDA Domestic Food:progiams."
NFS, Vol. 129, (August, 1969), 6-29.

USDA commodity contri u ions to needy
families, schools, and ins itutions are pre-
sented. Donations represen about 1 percent
of all U.S. civilian food c nsumption. Effect
of food stamp program was low in relation to
total food spending. 0.6 percent of all food
spending was done with food stamps.

Hemistra. "Fc-5(-5d: A- S-p-eci-arrsa.ue in Welfare
Programs." NFS 131 (February, 1970), pp. 25-29.

Food and nutrition rank high on the list .

of welfare needs. In-come supplements are .

inefficient in raising level of food consumption
of the poor. To eat like the rest, of the ,

country, the poor would need to increase food
spending by 15_percent. This would increase
the total quantity of food demanded by 2-3 per-
cent. Expansion of food programs is needed
until broader welfare programs are initiated.
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J. N. Morgan. "The Supply of Effort, the Measure-
ment of Well-Being, and the Dynamics of
Improvement." AER, Vol. 558 (May, 1968),
pp. 31-39.

The article deals with labor force
parNticipation characteristics by income
distribution. The lower one's wage, the more
hours the family head and the family as a whole

( work. An attempt is made at considering non
monetary aspe.cts of family services. The aim
of the author is to call for a more precise
conceptulization of poverty and inequality to -

fdrmulate a policy to eliminate poverty.

Periodical Abbreviation
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,American Journal of Public Health AJpH
American Journal of Agricultural Economics . AJAE
American Journal of Clinical Nutrition . .
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Conference Board Record CBR
Cornell Hotel and Restaurant

Administration Quarterly CHRAO
Economic Journal EJ
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Family Economic Review FER
Foad and Nutrition Newsletter FNNL
Food Technology FT
Hospitality, Food and Lodging HFL
Industrial Relation IR
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Jourmal'of Business JB
Journal'of Economic and Business History . . JEBH
Journal of Marketing JM
National Food Situation . . NFS
Review of Economics and Statistics RESTAT
Quick Frozen Foods QFF
Southern Economic Journal a SEJ
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The five figures that conclude this report were 4mpleted after

the original papers had gone to press. The first figure (Figure 5)

accompanies the section in $r. Powers' paper entitled "

Productivity on the Service Restaurant." The following four igures

(Figures 1 through 4) accompany the section in Dr. Smith's paper

entitled "Food Expenditures as a Prbportion of Family Income by Income

-

Class and Family
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Figure 5. Wages, Check Average,,and Total Covers,
in Three Food Service Operations.
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